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View Before the Fire, Showing Fuvotbridges, and Suspenders in Place. View From Same Position After the Fire, Showing Wreck of Footbridges, 
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THE NEW EAST RIVER BRIDGE AFTER THE FIRE. THE MANHATTAN TOWER WHERE FIRE OCCURRED 18 IN THE FOREGROUND.—|See page 44. | 
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THE LESSON OF THE EAST RIVER BRIDGE FIRE. 
The recent Kast River Bridge fire wiil not be with- 


out its useful effect if it results in provision being 
made for fireproofing the completed structure, Of all 
the risks incidental to a great work of this kind, 
the very last that anyone seems to have considered was 


that of fire It is easy to be wise after the event, but 


it is a matter for regret that, in preparing the tempo- 


rary saddles for carrying the footbridge cables and 
supporting the strands of the main cable during erec- 
tion, the Roebling Company did not build them of steel 
instead of timber. The cost would have been very lit 
tie more, and the disaster which occurred would have 
been rendered impossible. At the same time, the acci 
dent teaches a very obvious lesson with regard to the 
future work on the bridge; for, if the existence of a 
étructure costing from $20,000,000 to $22,000,000 is lia 
bie to be threatened by the use of combustible ma 


construction, obviously the builders 


careful to eliminate as far 


terial in its 
of the bridge should be 
as possible all material that would cause a serious fire. 
designed, the construction of the road 


A&s at present 


ways, footways and railroad tracks calis for the inclu 


sion of several million feet of timber. The existence 


of this material, high up in midair, where it is exposed 
wind that is blowing, will be 
which the 


Should the 


to the full force of any 
an invitation to a disaster compared with 
week would be insignificant 


mass of timber in the roadway floorings, or in the rail 


. , 
fire of last 


road ties of the elevated and trolley tracks, once be 


come thoroughly ignited, the fire would be Hable under 


the influence of a strong breeze to sweep with great 


velocity and flerceness throughout the whole length 


of the bridge To guard against fire two precautions 
should be taken: the amount of timber should be re 


duced to a minimum, while such as is used should be 


thoroughly fireproofed, and this protection should be 
water 
The 


costly; but 


further strengthened by the laying of ample 


mains across the bridge with frequent hydrants 


use of fireproof wood would, of course, be 


viewed as an insurance upon the structure, it is an 


expense that would be justified by every consideration 


of prudence and economy 


—- & >a 


PIPE GALLERIES FOR THE BROADWAY TUNNEL 

We understand that the City Controller at the last 
meeting of the Rapid Transit Commission moved that 
the Chief Engineer be instructed to prepare alternative 
plans, one of which will provide for pipe galleries 
along the Broadway line leading to the Brooklyn tun- 
nel it is the hope of the Controller that the city may 
be able to furnish the money necessary for the con 
struction of these galleries. The announcement of this 


most important fact formed an insignificant paragraph 


in the daily press of the city that probably escaped 
the notice of a majority of its readers Yet it is 


more to do 
York 
many other municipal questions that receive, and will 


that the issue has 


with the comfort of the citizens of New 


a fact question at 


than 


receive, far more attention It cannot be denied that 
the water and gas mains and electric cables that under 
f New 
interruption to traffic, 


lie the streets « York are the source of more 


more dirt and general confu- 


sion, than any other cause, unless it be the erection 


of new buildings Whenever a mhain gets out of order, 
whenever the existing mains become too small for the 
needs of the city and have to be replaced by larger 


mains, whenever new connections, however small and 


insignificant, have to be made between a building and 
the street mains, the surface of the street is broken up, 
obstructive excavation is 


an unsightly and very 


made, and, as if the disturbers of public comfort 
rather gloried than otherwise in their work, when the 
closed the dirt is roughly thrown in, 
before the original granite 
And this is going on 


different 


excavation: is 
and it is usually 
or asphalt surface is restored. 
every day of the year, and in a thousand 
places at once. 


weeks 
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With the construction of the Rapid Transit Sub- 
way it was realized by the engineers that there was a 
great opportunity presented for solving this problem 
by gathering all the city mains, conduits, cables, etc. 
together, and placing them in galleries constructed 
at the side of the Rapid Transit Tunnel. 
drawn for these galleries, and they 
with proper manhole openings at intervals, that when- 


ever any repairs, laying of mains, making connection 


Plans were 


were so arranged, 


to buildings, ete., had to be done, the gallery coui: 
be entered at the proper manhole and the work don 
without any disturbance whatever of the city’s streets 
On some stretches of the Rapid Transit subway exca 
vation was made for these galleries; but owing to a 
most disgraceful political 
Tammany politicians who were in power at that time, 


move on the part of the 


two or three heads of departments raised a series of 
obviously absurd and inadequate objections to the plan, 
with the that the Rapid 
rather involved in a 
that 

ahead 


result Transit Commission, 


than become legal controversy 


might. seriously delay the work, decided to go 


with the tunnel and drop the subway schemé¢ 


altogether As a consequence, the city mains hav: 


been spread over the roof of the tunnel, a foot or so 


below the surface of the ground, and the city will 


continue to be exposed to the same interminable inte? 


ruptions of traffic, which wil be all the more exasper 


ating because they could easily and cheaply have been 


avoided In the construction of the subway down 


Broadway to the Brooklyn tunnel an opportunity is 
presented for putting in the pipe galleries and ridding 
this important and crowded thoroughfare of the street 
main nuisance According to the City Controller, the 
erection of the galleries is now a question of finance; 


and we suggest that if this is the only consideration 


that stands in the way, it would be well to sacrifice 


some other and far less necessary city improvements 
in order to insure the carrying through of this greatly 
needed work We commend the subject to that most 
enterprising body, the Merchants’ Association, which 
we believe, in times past has itself directed attention 
to this important question. The subject is a pressing 
one, and unless favorable action be taken at an early 
date, an opportunity will be 
important thoroughfare, which will never return. For 


(if not in 


lost, as regards our most 


it would be a more difficult and costly matter 
some cases impossible) to build the subways after the 
structure of the tunnel has been completed. 
nas —»>+-2>-e— - 
A RESULT OF IMPROVED RAPID TRANSIT. 

The remarkable increase in travel shown in the an- 
nual report of the Manhattan Elevated system is an- 
other proof that it pays the great transportation com- 
sums of money 


panies of this city to large 


their 


spend 


in the betterment of tracks and rolling stock 


Also, it may be noted that the statistics of travel on 
this road for the past eight or ten years prove with 
equal clearness that it does not pay a great railroad 
system to lag behind in the matter of improvements, 
trusting to its prestige and the great needs of the trav- 
eling public to maintain its volume of traffic During 
), 1902, the Manhattan 


223,427,283 passen- 


the year ending September 3 


Elevated system carried a total of 
194,152,316 


increase is to be attributed 


against earried during the pre 


This great 


gers as 
ceding year 


to the change which the company has made during 


year from steam to electric traction, with 


its resulting advantages of improved cars, better light 


the past 


ing, higher speed, more frequent service, and generally 
The electric equipment 
under- 


increased comfort of travel 
of the Manhattan 
taking; yet the results of the first year of travel under 

that the outlay 
surprise the 


system was a very costly 


the improved conditions show was 
than justified. It 
learn that this great increase serves merely to bring 
the total of railroad travel about up to the figure at 


which it stood in 1893, when over 221,000,000 passen- 


more may publie to 


gers were carried. In the following year there was a 


marked decrease to 202,751,532 passengers, and to ex- 


plain this we must remember that at that time the 
Metropolitan Street Railway Company, or its prede- 
cessor rather, commenced the substitution of cable 


traction for the old and slow horse cars. This im- 
provement of the surface system immediately began to 
attract passengers from the Elevated road, which made 
no effort whatever to meet the competition. A still 
further decrease of travel occurred in the year 1898 
to 1899, enterprising Metropolitan Street 
Railway Company began to open that vast system of 


when the 


electric railroads which now embraces the whole city 
the cable system and many of the horse car lines being 
replaced by electric traction. The figures of travel 
on the Elevated railroad since 1894, stated in millions 
1895, 187 1896, 184 
1898, 183 millions; and 
1899, 


of passengers, are for millions; 
1897, 182 
the low-water mark was 
total fell to 174 million 
earnings being $8,704,000 as against.a total of $11,000,- 
000 earned in 1893 In 1900 there was an upwaril 
movement manifest, the total number of passengers 
being 184,000,000, and this increased, as we have seen, 





millions; millions; 


reached in when the 


passengers; the passenger 
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These figures are all the 
significant that only one. 
half of the elevated lines are completely 
equipped with electric traction, and consequently the 
travel for the year 1902-3 will probably be very much 
greater than this. One of the most valuable advan. 
improved conditions is the fact that on 


over 223,000,000 in 1901. 


more when we remember 


system's 


ages of the 
account of the greater frequency of the train service 
and the increased length of the trains, this great jy. 
crease in the passenger traffic is taken care of with less 
when there was a smaller volume of 
With the opening of the Rapid Transit Sub 
there will probably 


be a movement from the elevated to the subway trains, 


crowding than 
travel 


way at the close of next year, 


and we may look for a corresponding decrease of 


travel on the elevated system So rapid, however, jg 
York city, 
or three years before both the elevated and subway 


the growth of New that it will not be two 


systems, especially on the express trains to Harlem 


and the Bronx, will be taxed to their full capacity, 
> -+9->— 
TROUBLES OF GASOLINE ENGINE BUILDERS 


BY A. E. POTTER. 


We often read of the trials of the owners of the 
average small two-cycle launch engines, but the build- 
ers have some troubles themselves, although they are 
seldom unfortunate enough to get talked about in print. 

We will take, for instance, the case of Bill Woods, 
He finds a launch and engine complete, advertised 
for but ove hundred and fifty dollars. Figuring that 
“stuck,” he bites at the bait 
When his 


purchase arrives, he conceals his disappointment at the 


he cannot get very badly 
and becomes “separated from his money.’ 
absolute want of beauty in the launch’'s lines, knows 


nothing of either gasoline engines or mechanics gen- 


erally, trusts to luck, and after many failures, suddenly 
learns that he has accomplished two important tasks, 
engine and simultaneously learned 
Next 


probably a dis 


He has started the 
just how to operate gasoline engines. . Vain hope! 
time he tries his skill, 


Various expedients, cha 


possibly and 


ma! failure ges in sparking 


mechanism and adjustments are tried, and some valw 
advice even may be_ scornfully rejected, the 
chances being he has received his full quota from 


When he realizes that 
he has something still to learn, he has made decided 
progress, and built than 
usual, he will be able to make it run with more or 
Next stationary en 
gineer tells him that those engines 
more than thirty-five dollars, apiece to build, and he 
takes the machine ‘to pieces and 
He takes the village carpenter into 


sympathizing friends. finally 


unless the engine is worse 


some machinist or 
ought not to cost 


less success 


becomes interested 
begins to study it 

his cret, and soon the local papers announce that 
Bill Woods is 
on “new and improved” lines, and the village is prom- 


Next an iron foundry, pos 


building patterns for a gasoline engine 
ised a new industry, etc. 


sibly whose forte is grate-bars or window-weichts, is 


treated to a view of ‘ie embryo engine, when his trials 
then draw, core 


these 


begin in earnest. Patterns won't 


boxes are wrong, cores will not fit the prints; 


being remedied, “cold shucks,” sand and blowholes ap 
pearing, the foundryman gives it up, Bill gathers his 
away” to other 


have done similar 


together and “steals some 


Perhaps they 


patterns 
foundry here may 
work, know his requirements, make necessary changes 


and get out some fairly satisfactory castings. Next 
he buys a second-hand drill press, lathe, and shaner 
and is fully equipped to “manufacture.” After several 
apparently unsurmountable obstacles have been over: 
come, his engine is built and set up for a shop trial. 
The cylinder is probably not quite true, piston rings 


may not quite fit, and the head may be dished just 
enough to let water from the jacket into the cylinder, 
may not be exactly in line, and ten to one, his 
wristpin is:not~parallel with crankpin. ' Clearance is 
probably too little, and owing gd leaky rings and piston 
, little power, 


shaft 


when explosion: takes place’ it has, very 
and: should he be fortunkté*enough to get itito run at 
all, he has to be extremely. careftil not.to rub his foot 
on: thesflywheel or he. yjill stop it. Then he begins to 
realize that a gas engine to run well must be carefully 
made as well as cheaply, and he rebores cylinder, 
makes new piston and rings and is able to get more sat 
isfactory results, while the papers; begin to get a”little 
sarcastic and facetious in their gas engine items. He 
places this new piece of wonderful: mechanism in his 
boat, and at its first trial finds the oid engine gave 
Several times he starts out, and 


him speed 


ignominiously 


more 
rows or is towéd back by some kind 
At last he makes a run to some 
point, usually tide, tries to 
return with same tidalyhelp, and cheerfully lies about 
How his bump of import 


hearted sympathizer 
objective with favoring 
the elapsed time and speed. 
ance develops! 

Well, he has built his first successful (?) engine; 
and soliciting he calls. their 
manufacture, but finds his original estimate of cost toe 
low. Despite all the tools.that he has- purchased and 
the more or less expensive machinery he has acquired, 


orders he begins what 





ch 
it- 


ore 
1ese 
ap 
his 
ther 


rial. 
ings 
just 
der, 
his 
e is 
ston 
wer, 
n at 
foot 
s to 
‘ully 
der, 
sat- 
ittle 
He 
his 
gave 
anil 
ind- 
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g to 
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too 
and 
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his facilities are limited, yet he does the best he 
can. Some engines run and some do not. His 
stock of “slightly used engines taken in exchange for 
larger sizes” steadily increases. His lubrication and 
insulation are sources of worry and annoyance, and it 
he is able to sell any, they are continually broken down 
and new parts or repairs demanded His technical 
and theoretical knowledge of construction are nil, 
while his practical experience is but little more, still 
he goes on bluffing it out; always in hopes of better 
things 

His larger sizes bother him more than the small, 
and when he so far forgets himself as to attempt 
putting two cylinders on one base his “cup runneth 
over.” While he could at least get along very com 
fortably with one, he finds two cylinders are several 


times too many. Come to think of it, how many satis- 


factory two-cylinder two-cycle engines did you ever see 
in operation? Ten chances to one the double-cylinder 
engine never leaves the shop. Better for him that it 
does not 

These troubles which beset the scores of small 
launch motor builders are not unknown to many of 
our larger manufacturers, with well-equipped, well- 
found shops, capable mechanics in charge and up-to- 
date methods in vogue 

The whole matter summed up is this: Almost any 
one can build a gas engine, but he cannot always make 
it run, and while we offer, free as the air we breathe, 
advice to owners, let us reserve some small portion 
for the builders of these inferior productions, unfor- 
tunately often selected in preference to the good article. 

—~— + Oe 
THE NEW AMERICAN LIGHTHOUSE SYSTEM. 
BY GEORGE ETHLLBERT WALSH 

In its efforts to protect the shipping interests of the 
country, which stretch over some thousands of miles 
of ocean and inland waterways, the United States 
Lighthouse Board has in recent years accomplished re- 
sults of an unusual nature, and, in the practical and 
experimental work performed, reliable data have been 
collected that must throw some light upon lighthouse 
problems in other cowtitries. From one of the poorest 
lighted coasts, the American Atlantic seaboard has, 
within a quarter of a century, become one of the best 
in the world, and the new system of lighthouses and 
signal lights is far more comprehensive than anything 
heretofore attempted. The problem of lighting the 
immense stretches of coast bordering two oceans, the 
Great Lakes, the Gulf of Mexico, and the inland rivers 
and waterways, was a stupendous one to contemplate 
There was, in fact, so little comprehension of the mag 
nitude of the enterprise that for many decades no idea 
was entertained of attempting to establish a system of 
lights, beacons and buoys that would be amply ade 
quate for all purposes. The early efforts in lighthouse 
construction were consequently directed chiefly, and 
almost solely, to the establishment of a disconnected 
and irregular system, which would protect the shipping 
world only in certain dangerous places 

In this early development of the work, the coasts 
were divided into zones with certain important dan- 
gerous points marked plainly for lighthouse protection 
The Cape Hatteras region, and the scarcely less im- 
portant Cape Cod district, early received special at- 
tention. Both of these capes were in the direct route 
of commerce, and the storms and shoals that made 
them dangerous to navigators had to be offset by 
adequate lights which would warn mariners of their 
proximity. The first attempts at lighthouse construc- 
tion were consequently made at a few such dangerous 
points along the coast, and from these in either direc- 
tion new lights were gradually erected They formed 
the beginning of the new system which seeks to make 
all of our coast so well protected that navigators need 
have little apprehension in approaching the land from 
any direction at any point 

But the rapidly increasing commerce on both the 
Atlantic and Pacific seaboard has made in recent years 
& more comprehensive system of lighthouses impera 
tive. Likewise the shipping interests of the Great 
Lakes, the Gulf of Mexico, and the great inland rivers, 
have multiplied in importance, and the need for better 
protection from dangers to navigation has been gen 
eral. For a quarter of a century now the American 
lighthouse system has expanded and developed, until 
it has reached a point in its evolution where it is 
Without question one of the best in the world. 
The enormous coast line of the United States is now 
actually connected at every point with these modern 
“aids to navigation,” and the seaman who knows his 
chart well has little difficulty in finding his way on the 
Stormiest nights 

The full extent of the lighthouse service can best be 
appreciated by simply stating that there are some 
9,000 warning lights and signals stretched along the 
American coasts, forming a perfect link so that the 
navigator need never be beyond the sight of one of the 
beacons. Of this grand total—including lighthouses of 
different classes, buoys, beacons, and danger signals 
over 3,000 are lighted, giving forth their signals at 
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night time. One thousand of these lights are located 
on the Atlantic coast, 1,500 are scattered along the 
rivers and inland waterways, 500 on the Great Lakes, 
and 200 on the Pacific coast. These so-called lighted 
“aids” include a great variety of modern inventions, 
from the tall flashlight lighthouse, with its base of 
steel and stone, and costly lamp operated by electric 
power, to the modern gas and electric-lighted buoys, 
beacons and lightships. There is such a variety of 
different lights included in this list that detailed de- 
scription of them would fill volumes. The advances 
made in lighthouse and buoy construction represent 
some of the marvels of modern engineering science. 

From time immemorial lighthouse construction has 
been one of the most intricate and difficult of engi- 
neering problems. The destructive effects of the sea 
and storms upon the foundations of these buildings 
early proved disastrous, and in the history of the 
science many unfortunate failures have been recorded. 
The need of a lighthouse at critical poinis has general- 
ly been almost in direct proportion to the difficulties 
of constructing such a building. Shifting sands have 
always formed insecure foundations for high buildings, 
and when these were aggravated by heavy seas and 
universal storms and winds the problem was intensi- 
fied. Even the construction of a tall lighthouse on the 
sandy beach some distance back from the sea was not 
always a matter of easy engineering work. The en- 
croachment of the sea upon the land in many places 
slowly undermined the foundations until they had to be 
strengthened or abandoned. One of the most effectual 
ways to protect the lighthouses on our sandy coasts 
adopted in recent years has been to build dykes of 
piles and brush far out into the sea for the purpose 
of making the ocean build up rather than tear down 
the beach. The tides and currents of the ocean, eddy- 
ing in at particular points on the coast, would slowly 
wash away the beach and destroy it; but by construct- 
ing the dykes in the water these same destructive 
currents contributed to build up the land. When the 
tide laden with fine, loose sand strikes the brush 
anchored between the rows of piles, it either deposits 
the sand in passing through the obstruction, or collects 
it in a heap just where the angle is formed by being 
forced to one side by the brush. Slowly but surely 
land is thus formed. Half a dozen lighthouses along 
the Southern coast have been saved from total de- 
struction in this way. Several of them, which a dozen 
years ago stood perilously near the edge of the water, 
now stand five hundred yards back from the tumbling 
ocean. 

Even the best modern engineering has not yet been 
able to make the shifting sands a secure and perma 
nent foundation for heavy structures. The difficulty of 
digging down into the sand for a secure foundation 
is sometimes attended by unexpected developments 
and obstructions that render the work very diffi- 
cult Forty and fifty feet below the sands nothing 
but soft, shifting quicksands have frequently been 
discovered, and the site of the new structure has had 
to be abandoned as a result. The difficulty of finding 
the right sort of foundation on the low sandy coast of 
our Southern States has consequently made lighthouse 
building more intricate in detail than along the rocky 
New England shore. Some of the most perplexing en- 
gineering problems have been solved in that part of the 
country. 

One of the most noted advances in modern times 
has been the abandonment of the old towers of stone 
or brick and the adoption of the steel tubular struc- 
tures in their places. The latter are built more easily 
on a solid, rocky foundation than the old huge piles of 
masonry. The steel skeleton is bolted into the solid 
rock or anchored there by means of long spindle-like 
legs, which sink many feet down into the firm founda- 
tion. These huge cylindrical towers of steel with- 
stand the pressure of wind far better than the stone 
and brick structures, and their strength is so great 
that there is practically no danger of their ever being 
seriously injured by the elements. Even where the 
lighthoyses are built in the water to mark shoals or 
dangerous reefs, the steel tubular style of structure is 
adopted. The foundation work of the structure is 
built up above the water with stone or concrete, and 





to this the steel tower is bolted. The latter looks more 
like a giant smokestack than anything else, and it 
stands as a permanent beacon of the sea to warn mari- 
ners of their danger. 

Not only is additional strength and security ob- 
tained through the adoption of the steel tubular light- 
houses, but the cost of construction is greatly re- 
duced. Modern lighthouses cost far more than they 
did in former days, but that is due to the fact that 
they are built on a larger and more enduring scale, 
and the lights are of far greater power and intensity. 
A modern American lighthouse frequently costs $125, 
000, and often one-third of this is spent in the electric 
light and apparatus alone. In the old system the 
lights represented a comparatively small proportion 
of the expense. The finest French mirrors and lenses 
used were considered costly, but aot in comparison 
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to the electric lights and equipments. The gain ob- 
tained in the power of the light more than counterbal- 
ances the extra cost. There are a score or two of 
lighthouses in existence whose lights throw a beam 
of 100,000 candle power. The tendency is to increase 
the power of the lights, for by so doing the great link 
of lighthouses is made more secure and more trust- 
worthy. 

To maintain the lighthouse service an army of over 
4,000 men is constantly employed, and a fleet of more 
than fifty vessels. These latter are required to make 
periodical visits to the different lighthouses, light 
ships, and buoys, carrying supplies to the men and 
inspecting the lights in the interests of the depart- 
ment. The lighthouse keepers receive on an average 
$600 a year for their services. With the salaries of 
the crew, coal and provisions, it costs the government 
about $6,000 a year to maintain a first-class lightship, 
and about $500 a year for each of the 5,000 buoys scat- 
tered along the coast. At present the sum of neariy 
$750,000 is required to pay the lighthouse service 
men who watch the lights, tend the buoys, and live 
their solitary existence on the lightships. The service 
is altogether well handled, and as efficient as it is 
possible to make it, while the keepers and crews are 
as enthusiastic in their work as any body of men in 
the world. 
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SCIENCE NOTES. 

Charles Gilmore, of Laramie, and E. B. Cavell, who 
have been at work all summer in the fossil flelds at 
Medicine Bow for the Carnegie Institute at Pittsburg, 
have dropped their work for the winter. The sum- 
mer netted them about a carload of fossils, which will 
be shipped to Pittsburg. The finds were numerous 
and valuable, though no astonishing results followed 
their labors. Walter Granger, who is at work in the 
Medicine Bow field for the American Museum of Nat 
ural History of New York, also has a carload of 
fossils to go forward, but he will remain in the fleld 
for the balance of the month. He reports a large num- 
ber of curious and valuable finds, and expects to re- 
turn to this fleld next summer. 





A unique specimen of an Egyptian iool has been 
received by M. Albert Colson, of Paris, who gives an 
account of its fabrication and the character of the 
metal, The tool is a cold-chisel of the time of the 
Sheban dynasties, formed of a hard bronze blade 
whose present thickness is 0.12-inch and width 6.72- 
inch. The cutting bevel is made at an angle of 60 to 
65 degrees. This hard alloy is inserted in an outer 
covering or sheath of soft and malleable bronze 
0.6-inch thick which covers it quite up to the cutting 
edge. This outer sheath has been either used as a 
mould for the central part or been added outwardly 
by hammering at a high temperature. In any case it 
is effective in giving the hard and brittle metal of 
the tool the elasticity necessary for receiving the 
shocks of the hammer. This artifice is analogous to 
that used at present in automobile construction for 
obtaining parts which are resistant alike to wear and 
to shocks; the pieces are made in soft steel and the 
parts exposed to friction are hardened by cementation. 
The non-cemented part preserves the elasticity of the 
piece, which if entirely hardened would be too brittle. 
In this case the soft steel is in the interior, while in 
the Egyptian tool the soft bronze is on the ontside. 
The sheathing, unlike the central core, is of a lami 
nated, texture. The surface which separates the two 
alloys is marked by a black oxide, often stained with 
verdigris. The two alloys were separated and after 
cleaning were found to have different densities. The 
envelope, although more oxidized, gives d==5.33 and 
the core d=5.18. This anomaly showed that the for 
mer is richer in copper than the latter, as was proved 
by analysis. If a part of the tool is reduced by hydro- 
gen near 500 deg. C. the envelope takes a red copper- 
color and the interior a buff-yellow. The following 
shows the composition of the bronzes which compose 
the two parts. After cleaning the alloys were first 
reduced by the blowpipe and found to lose in each case 
about 15 per cent of oxygen and 3 or 4 per cent of 
earbonic acid, sulphur, chlorine, etc. Then followed 
the analysis of the reduced metal: 

Envelope. Central portion 


- CMRMRD - cree Pesees pho ae 1.60 
Chlorine and sulphur.... 0.80 traces 
Perera 0.70 0.30 
Lime and potassa......... “4 0.15 
TE © 04-0 4-0 eed a0 0 bee 4.67 13.30 
COOP is veins s¥-beotanean 92.60 84.66 


The hard bronze thus contains less copper and con- 
siderably more tin than the soft The presence of 
chlorine and sulphur is due to the earth in which the 
tool had been buried. The lime and potash seem to 
come from the ashes of the fire which melted the 
alloy, for after reducing the powdered metal by hydro- 
gen and treating with boiling water the solution some- 
times turns red litmus to blue. The lime is thus in 
the free state and the potash in the form of carbonate, 
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REVOLVING CHIMNEY CAP 

In order to insure at all times a perfect draft in the 
chimney pot the chimney cap here illustrated has been 
invented The device forms a shield for the chimney 
top, which rotates with the wind to such position as to 
prevent the wind from blowing down the chimney. By 
its use the necessity for high smokestacks is avoided, 
Mrs. Anna E. Cook and Mr. Frederick J. Cook, of Law- 
renceburg, Ind., are the inventors of this device. 

A head piece is employed which may be secured by 
any suitable means to the top of the chimney or smoke- 
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REVOLVING CHIMNEY CAP. 


stack, 
a central hub supported by radial arms 


The head piece comprises a periphera! plate and 
Threaded into 
the hub is the lower end of a vertical stud or rod on 
which the chimney cap proper is mounted to rotate. 
The upper end of this rod is conical and fits into the 
conical recess of a cap screw. A sleeve piece is thread- 
ed at its upper end over the cap screw, and is pro- 
vided at its lower end with a bearing hub in which 
are placed a series of balls that bear against the rod. 
The 
section shown on the left is of cast metal and is held in 


The chimney cap proper is made in two sections 


place between the head of the cap screw and the sleeve 
piece. The other section is much lighter, being formed 
of sheet metal bent to shape and riveted to the cast met 
al section. Projecting from the ball bearing cup is a 
stud on which a weight is threaded. The weight may be 


adjusted along the stud to balance the chimney cap 


properly In operation the wind striking the chimney 
cap will rotate it to the position offering the least re 
sistance. This position will be reached when the up 
wardly sloping cast 
wind. In 
ducts of 


metal section is presented to the 
this position & will be seen that the pro 
combustion passing up the chimney are di 
rected at an angle with the wind. A good draft is thus 
maintained, and the evil effects of wind blowing down 


the chimney are avoided 


. > -e-= - 

A NEW S8OOT-PROOF SPARK PLUG FOR GASOLINE 
MOTORS 

Our illustration shows the parts and ensemble of a 

spark plug, the invention of Mr. 


recently patented 
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A NEW S800T-PROOF SPARK PLUG FOR GASOLINE 





MOTORS. 
C. A. Mezger of 12 Clinton Street, Brooklyn, New 
York city. The plug has two wide and deep air 
gaps between the center wire and the outer shell. 


These parts are well insulated from each other by a 
single, heavy porcelain, which fits loosely in the shell 
Z and rests upon a shoulder in the latter. A 
packing ring, W 


brass 
that screws into shell Z presses the 
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procelain P tightly upon an asbestos washer that rests 
upon the shoulder in X and makes a tight joint between 
it and the porcelain, thus preventing any gas leakage. 
The spindle S is also packed with asbestos where its 
shoulder U is pressed upon the edge of the hole in 
P through which S passes. The cap H is screwed on 
the threaded part of S till it presses tightly against 
P and thus clamps the spindle S§ tightiy in place. The 
porcelain is tipped with a brass cap over which H 
fits. A thumb-screw T is used for secur- 
ing the wire from the spark coil. 

The construction of this plug is of the 
strongest. The porcelain being in the 
form of a single large tube, of which 
the inner end, exposed to the hot gases, 
forms a tapering shell, it would seem 
as if the chances of breakage should be 
very slight Furthermore, the center 
spindle and wire are made of one piece 
of nickel steel, the spindle being turned 
down to the size of a wire at the end 
that projects into the cylinder. A nickel 
steel wire also is fastened into the shell, 
the inventor having found this to have 
more lasting qualities than the platinum 
wire that is generally 

The principle followed by the inventor 
this new plug is, that by 
sufficiently great sur 
material between the 
center 


used. 


in designing 
arranging for a 
face of insulating 
outer shell and the 
layer of 


spindle, the 


resistance of any earbon that 


may happen to form on the porcelain 
will be greater than that of the spark 
gap in the compressed gas. Conse- 
quently, following the path of least resistance, the 


always jump. Proof of this is to be 
had by the fact that if the 
coated with carbon in a gas-jet, and the plug then in 
serted in the motor, the latter can be started with the 


The plug 


spark will 


porcelain shell is 


same ease as if the plug were perfectly clean 
appears to be one of the best solutions of the high 
tension ignition problem that has as yet appeared upon 
the market 
~~ +> +@- ee 
AN AUTOMOBILE AMBULANCE 

The automobile has been applied to a wide variety 
of uses since it became popular in the United States, 
but it is believed that the city of Cleveland has the 
ambulance. 
infirmary 
their 
treatment. For some time past he has used an auto 
taking patients to and 
is similar in 
front portion 
containing 


used for an animal 
city, has an 


which is 
Staniforth, of that 


only one 
Dr. W. H 
for dogs and specialty of 


cats and makes a 


designed for from 

The 

ordinary 
enlarged to 


especially 
his hospital design 
to the 


has been 


rear portion 
runabout, but the 
sustain a platform 


a wooden case which is divided into upper and lower 


sections, the upper portion being used for cats, as 
its name implies, and the lower portion for dogs. 
The sides of the case have slits protected by wire 


to admit the air, while each contains a dish of water. 
The two 
sections, so that three or four canine patients can be 
taken at a time. The accompanying photograph shows 
the doctor making his rounds in the 
with his two pet bull- 
dogs, who usually accompany him. 


portion for the dogs is divided also into 


automobile, 


ooo. 

As the result of an extensive series 
of investigations into the subject of 
streaming protoplasm, A. J. Ewart 
following conclusions: 
viscosity of the protoplasm is 
important physical factor 
which determines the velocity of the 
streaming motion. Change of tem- 
perature reaction mainly 
in so far as it alters the viscosity; 
a rise in 


comes to the 
The 
the most 


causes a 


temperature decreases the 
viscosity and increases the velocity. 


Light has no direct action, and 
gravity only affects the movement 
to a very slight degree even in 


large cells. Acids, alkalies, and me- 
tallic poisons all retard the stream- 
ing; but alkaloids, although they 
are strong muscle or nerve poisons, 
have but slight action. In agreement 
with other experimenters, 
and anesthetics, 
small quantities, are 
celerate the 


alcohols 
when present in 
found to ac- 
motion, but in larger 


quantity produce an inhibiting effect. 


With regard to the energy which 
gives rise to movement, Ewart is of the opinion 
that the omly kind of energy which appears to be 


capable of being generated is due to surface ten 


sion. This is produced in the moving layers by elec 
trical currents, and their source is to be looked for 
in chemical changes in the substance of the 


plasm.—Proc. Roy. Soc. 


proto- 
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HORSESHOER’S BOX. 

Of particular interest to blacksmiths is a recent in 
vention patented by Mr. John B. Fladby, of Rutland, 
North Dakota. The invention relates to improvements 
in boxes for holding horseshoers’ tools, nails, and shoes, 
One of the principal features of the box is the pro- 
vision of a tray divided into compartments for different 
sizes of nails, and so arranged that only one compart- 
ment will be uncovered at any one time, thus preventing 





HORSESHOER'S B0%:. 


mixing of nails on the floor, should the box be tipped 
over. Another feature is the provision of a convenient 
folding rack for holding herseshoes 

The box, as illustrated, is divided at the center by a 
transverse partition, at one side of which is an open 
receptacle for rasps, hammers and other tools. At the 
other side of the partition is the circular tray divided 
into compartments for containing the different sizes of 
nails rhe tray is mounted on a center post having 2 
step bearing in the bottom wall of the box and extend- 
ing at its upper end through the cover piece or lid. 
The lid is provided with an opening at one side through 
which access may be had to the compartment directly 
below. A lever which is secured to the projecting end 


of the tray post may be operated to bring any of the 
compartments of the tray under this opening. If the 
operator should desire some nails of a certain size, the 
lever is turned until it points to the corresponding indi- 
eator-plate; this will bring the proper compartment un- 
der the opening. A simple catch is provided for holding 
the tray against turning except when it is desired to use 
a new compartment A convenient handle is provided 
for carrying the box about and this, when not in use, 
At one end of the 


This rack when 


may be turned down out of the way. 

box is the rack for holding horseshoes. 
in its upper position is supported by a series of links 
which have hinged connection with each other. The ar- 
rangement that rack is 
raised to this position a finger on the lowest link snaps 
into an opening in the middle link and locks the parts 


is such when the horseshoe 
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When not in use the rack 
raised slightly and the joint between the 
when the rack may be 
folded down neatly against the side of the box 

The invention is noteworthy for the simplicity of 


against downward motion 
must first be 
lower links 


forced outward 


its design and of its construction, and for the efficl 
ency of its operation. 
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POPP-BRANLY AERIAL TELEGRAPHY SYSTEMS, 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
project of unusual interest is 
Paris. It 


which 


An aerial telegraphy 
is the intention to 
will cover the 


now being organized in 


establish a subscriber system 


whole city, and the subscribers will be kept posted as 





Mounting the Masts. 


to all the important news of the day. A company has 


been formed for the purpose, which company is headed 


by Victor Popp, a prominent engineer and direc 


lighting systems in 
Branly 


tor of compressed air and electric 


Paris; with him is associated Dr. Edouard 


whose work in aerial telegraphy is too well known to 
This 
headquarters, 


be dwelt upon company has already installed 


a station at its Place de la Madeleine, 


and two others at the newspaper offices of the Figaro 


and Journal, beside a third at the Agence Havas 


r : 





ing A 


SC oie NY 


Details of the New Branly Coherer. 


A, tripod on base ; B, base ; C, tripod, end view. 
near the Bourse For some months past messages 
have been regularly sent between these posts and 
there seems to be no question as to the practical oper- 


ation of the system. Dr. Branly’s newly improved in 
struments are used and the masts are mounted on the 
roofs of the buildings 

The execution of the subscriber system wiil no doubt 
be carried out shortly For this purpose a main trans- 


mitting station will be central 


will 


established in a 


locality, perhaps near the Bourse. This post 


have ample telegraph 
and telephone 
tie for 


facili 
receiving the 
hews of all the impor 


tant events of the 


day. As the news i 
received, the central 
post will transmit it 


in turn by 
egraphy 


aerial tel 
to a series oi 
receiving 
distributed 

out the city 
urbs 


stations 
through 
and sub 
From _ these, 
Cyclist messengers 
will carry the news to 
the 
houses say every half 
hour 


subscribers 


Thus the sub 
Scribers will be kept 
posted on all the lead 
ing events both of 
home and_ foreign 

stock quota 
markets, et< 
The relatively small 
cost will place the sys 
tem within the means 
of many 


new 8, 


tions, 


persons 
The system will be es 
pecially 
hotels, clubs, cafés, 
etc., which are to have 


valuable for 





Marine Receiver Mounted on Gimbals—Battery and 
Resistance-Box Below. 
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bulletin boards for posting the news. The utility of 
such a system will be at once apparent, for it will 
greatly further the business interests of the city. 
Among the instruments used, the new coherer and 
transmitting device has attracted considerable atten- 
tion. M. Branly has lately discovered a new form 
of coherer which has several advantages over the ordi- 
nary type which uses a tube with metal filings. It is 
of a more solid construction and at the same time more 
sensitive; the most valuable improvement is the sup- 
pression of the tapper, which makes the whole ap- 
paratus considerably simpler. The principle of the 
new coherer is that of a contact between a polished 
and an oxidized metal surface, and as now constructed 
it has the form of a smail tripod about an inch high 
resting upon a metal plate, as will be noticed in the 
engraving. The cohering action takes place between 
the ends of the three rods and the lower plate. The 
rods are of steel about 4% inch in diameter 
at the lower part and are united above by a 
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a spark is sent from the transmitting station, the 
coherer acts and closes the relay circuit. When the 
relay acts it throws in the receiver magnet and the 
armature arm is drawn down. The piatinum plate 
being separated from the screw, the relay circuit is 
opened and consequently the receiver circuit. Mean- 
while the arm continues downward by its inertia and 
strikes the lower screw B. This screw is fixed in the 
platform which carries the coherer, as will be ob- 
served. The shock of the arm against the screw is 
sufficient to act upon the coherer and open the circuit. 
The spring then brings up the arm against the upper 
screw and the contact is established as before. It 
will be seen that by utilizing the action of the receiver 
to give the shock to the coherer, the independent 
tapping device is eliminated and the whole reduced 
to a simple form. Owing to the slight shock which is 
required for the coherer the play of the tapping arm 





circular metal plate. To the latter is con- 
nected one terminal of the circuit. The ends 
of the rods are first well cleaned and polished 
and are then given a slight coating of oxide 
by heating in a closed receptacle in a gas- 
furnace. It is that the coating 
should be of a determined thickness and this 


necessary 


is obtained by regulating the temperature of 
the furnace. The lower plate upon which these 


oxidized points rest is of steel and has a 
highly polished surface. The rods of the tri- 
pod are in parallel in the circuit. The en- 


graving shows the tripod and lower disk; to 
the right is seen the polished surface of the 
latter and to the left the ends of the rods. 
The degree of oxidation of the points is an 
essential feature and upon it depends the sen- 
sitiveness of the coherer. This type has been 
found to be more sensitive than the tube with 
metal filings and experiments showed that it 
worked with a small spark over distances at 
which the filing coherer failed to respond reg- 
Owing to its greater sensitiveness, 
voltages of \% to 1 volt are used. After the 
decohering action takes place by a spark, a 
siight shock brings back the conductivity even 
when working on a closed circuit through a 
resistance. Under the usual conditions of 
open circuit a very slight shock is found to 
answer. The latter feature enabled the inven- 
tor to place the tripod directly upon the Morse 
receiving instrument and the shock is- given 
by the striking action of the armature. This 
is a considerable improvement, as it simplifies 
the apparatus of the receiving station. The 
receiver may be also made to work more rap- 


ularly 





idly One of the _ pictures shows the 
Morse receiver and _ tripod coherer’ to 


the left; the diagram shows the connec- 
A battery cell of % vot has one pole joined to 
the upper tapping screw of the receiver, A, and the 
current passes down through the screw to a platinum 
disk P fixed to the movable arm of the instrument. The 
disk is insulated and is connected by a flexible wire 
to a sensitive Claude relay, R, then to a variable re- 
sistance r and to the lower steel disk D. The tripod 
is connected to the battery, completing the circuit. 
The relay closes the second circuit, including two to 
four Leclanche cells and the receiver magnets. When 


tions 














A Transmitting-Post. 


reduced, resulting in an increased speed of 
reception. The tripod coherer is inclosed in a glass 
protecting cylinder and the very compact, 
measuring but 2 inches high and 1% inches in diam- 
When not in use the tripod is lifted off the lower 
plate by turning an around ‘which is 
wrapped a flexible wire connected to the tripod and 
answering at the same time for the current. The 
transmitting station, which has apparatus of the usual 
in an engraving. On the left is the 

contact key and the 

motor - operated in- 


may be 
whole is 


eter. 
upper screw 


type, is shown 











terrupter for the in- 
duction coil. Above 
is the switchboard 
with instruments. The 
induction coil is con- 
tained in the right 
hand case, with a var- 
lable condenser below 
and the discharger 
} mounted on top; the 
upper cable leads out 
to the mast. 

Besides the Paris 
company 
has a number of oth- 
er projects under 
way. It is expected 
to establish a system 
of maritime posts all 
around the 
France in 
communicate 


| 


system the 


coast of 
order to 
with 





POPP-BRANLY AERIAL TELEGRAPHY SYSTEMS, 


vessels At present 

two such posts are 

| being erected on the 

north coast, one at 

Cape Gris Nez and 

| a second at Cap de la 

Hague, and these are 

e Morse Receiver with the New Branly Coherer. to be finished by the 
end of November, 
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Others will follow and finally it is expected to cover th« 
whole north ar west coast as well as those of the 
Mediterranean Later on the system wil! be extended 
to the French poss ions in Africa, along the north 


coast from Algi to Tunis and also on the west coast 





It is proposed also to connect Madagascar with the 


ainiand and from thence by telegraph with the north 





DIAGRAM OF THE RECEIVING SYSTEM. 


M. Popp and Lieut. Monteil have a project for con 


necting Tunis with Lake Tehad across the Sahara by 
The Lake 
tation will connect to the projected telegraph 


sion of aerial telegraphy stations 
Ichad 
lines extending to the existing Niger and the Congo 
systems 
a ek a es 
Exhibition of Recent Scientific Inventions at the 
Royal Society, London, 
interesting exhibits inven 


Some relating to recent 


tions and discoveries in the various ramifications of 
and electrical research have been on view in 


Royal Society of Great 


scientific 
London at the rooms of the 
Britain 

An apparatus for the administration of chloroform, 
combined with air for the formation of an anwsthetic, 
Harcourt, was exhib 
that the 


the invention of Mr. A. Vernon 


ited, the salient characteristic of which is 


chloroform may be administered without any ap 


danger to the patient In this contriv 


prehension o 


ance there are two vessels, in one of which chloroform 


mixed with alcohol is placed, and in the other pure 
water, over the surface of which liquid air is drawn 
When passing over the first vessel the air absorbs 


approximately 2 per cent of its volume of the chloro 


form and spirit, the latter of which mixture is ab 


sorbed by the water when passing over the second 
vessel, leaving only pure chloroform The air with 
chloroform is then drawn through a third vessel, filled 


with a double-way cock, by which it is further diluted 


with any quantity of air to any desired extent For 
the administration of the chloroform to the patient a 
special ‘contrivance is placed over the mouth, which is 
fitted with two valves. One valve is connected to the 
vessel containing the chloroform and the patient when 


inhaling draws the chloroform from the vessel, and 


when exhaling, emits it through the second valve into 
the atmosphere 
The 


also shown 


Hampson hydrogen liquefying apparatus was 


Hydrogen when compressed at ordinary 


temperature and then permitted to expand becomes 
warme! This is a peculiar distinguishing feature of 
this gas But if the hydrogen is compressed at a tem 


perature below the normal and is then permitted to 


expand, instead of becoming warmer, it grows colder 


In the Hampson apparatus the hydrogen in the gaseous 


state is passed under a pressure equivalent to 150 
atmosphere through coils cooled by solid carbonic 
acid, liquid air at a temperature of 185 deg. Cent., and 


under reduced pressure at 200 
The 


passage of the hydrogen through these coils consider 


by liquid alr oiling 


deg. Cent., into the interior of the apparatus 
ably cools it, and in thi tate it enters a regenerating 
coll, and by expanding through a valve at the bottom 
of the coil becomes partially liquefied The liquefied 
caught into a vacuum vessel placed under the 
That of the 


s not liquefied returns 


gaa 18 


liquefying apparatus portion hydrogen 


whic! through the regenerating 


coll to the compresso! cooling the other gas as it 


passes. Liquefaction of the hydrogen is comparatively 


rapid-—-about a pint being obtained in the course of 
half an hour Dr. Travers, who exhibited the Hamp 
s0n apparatus, has determined the melting point of 


hydrogen to be 14.1 deg. absolute 


Another ingenious contrivance was Prof. H. L. Callen 


dar’s apparatus for ascertaining the mechanical equiv 


alent of heat, an invaluable device for engineers It 
, 


consists of a brass cylinder 6 inches in diameter by 2 


inches in length half filled with water 
A brake 


leather with 


This vessel is 


and is kept revolving by an electric motor 


strap composed half of silk and half of 
a floating weight at each end is placed around the 
weights afloat 


friction 


means of keeping the 
When the 
round the cylinder 


periphery rhe 


is very ingenious coefficient of 


increases, the strap slips bringing 


the silk portion into contact with the latter, and the 


immediate result is a diminution of friction. On the 
hand, if the 


the strap slips round the cylinder in the reverse direc- 


other coefficient of the friction decreases, 


tion until the leather is brought into contact with the 


eylinder, when the friction is increased By this alter 


nate increase and decrease of the length of the re 


spective materials upon the cylinder, the position of 


equilibrium can be ascertained, and the exact 


number of foot pounds exerted may be determined by 


oon 
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calculating the weights and rotating The 


temperature is recorded by means of a platinum ther- 


velocity. 


mometer 
Some experiments were also carried out to illustrate 

One of the 

upon a 


certain phenomena most interesting was 


production small scale of the 
Prof. W. Ramsay 


remarkable phenomenon, a powerful electro-magnet is 


an artificial 
aurora borealis by To produce this 
placed in a vertical position, and pole pieces extend 
from both the upper and lower ends of the magnet in 
a horizontal direction. Between the pole pieces is 
placed an exhausted glass globe containing an annular 
part A 


ring in tts powerful alternating cur 


rent is discharged through the ring in the glass sphere 


upper 


producing an annular glow discharge When a cur 


rent is directed through the coils of the electro-magnet 


the annular glow discharge in the globe is deflected 


downward in the form of streamers, very similar to 


those of the aurora borealis As is well known, in 


vestigations of the spectrum of the aurora borealis 


have conclusively proved the presence of krypton in 
Prof 


trated this discovery by 


the phenomenon, and Ramsay practically illus- 
filling the globe with highly 
rarefied air, which immediately resulted in the produc- 
tion of the krypton in the discharge 

Prof Stoney, F. R. S., 


illustrated the interference 


Johnstone comprehensively 


between light 
from independent sources A broad sodium flame was 
diffraction 
then 
but parts of the light which fell upon widely separated 


portions of 


reflected by lenses upon a grating with 


26,000 reflecting strips \ slit was interposed, 


strips of the grating, emanated from different parts of 


the flame, and in phases and polarization conditions 


were not related to one another Yet the portions of 


light reflected from these strips interfered with one 


another, resulting in the same distribution of light 


and the spectra produced was in every way as pure as 
if the reflection of the flame had fallen upon the slit 
instead of upon the grating Also, no matter to what 
width the siit was adjusted, the definition of the D 
lines of the spectrum of the second order was remark 
Prof 


threw the image of a flat flame upon a micro 


ably clear In another experiment Johnstone 


Stoney 


scopic diatom with hexagonal markings, and a large 


number of circular spectra were observed gathered 


around a common center 


A very interesting experiment was also shown of a 


paradoxical consequence of the wave theory of light 


It is a well-known fact that if a ray of light falis upon 


a right-angled prism of the conventional type, the 


light is totally reflected at the internal surface of the 


hypothenuse and emerges at the other rectangular 


face. But at the same time the hypothenuse surface 


must be perfectly clear, otherwise the light will not 


penetrate it. This latter condition was proved by an 


interesting experiment carried out by Messrs. Edser 


and Senior. They used a prism, the hypothenuse sur- 


face of which was marked with a photographic dif- 


inch, the rules 
When 


lined hypothenuse face was exposed to a ray of light, 


fraction grating of 3000 lines to the 


being parallel to the axis of the prism this 


the latter was not reflected at the face, but a consid 


erable portion passed out through the grating result- 


ing in brilliant diffraction spectra. 
——_>+- 2+ - 
The Structure of Glacier Ice, 
Mr. J. Y. Buchanan, the well-known scientist who 


has made extended study of the structure of glacier 


ice, principally from the Aletsch Glacier, has found 
that the weight of the individual grains of ice 
The this 


float as icebergs in the 


varies 
glacier which 


Mergelin Sea are exposed to 


considerably fragments of 


the powerful weathering of the summer sun, and are 


comparatively easily dissected into their constituent 


grains A number of blocks were so dissected in order 


to ascertain the weight and size of the largest grains 


when the following single grains were 


determined: 700, 590, 450, 270, 255, 170. 150 and 100 


weights of 


The blocks of ice contained grains of all 
fitted that in the 
fresh unweathered block the whole volume was filled 
with ice. 

The 
operation—it disarticulates the ice 


grammes. 


sizes which each other so exactly 


sun’s rays on glacier ice accomplishes a dual 


into its constituent 
grains, and it splits the individual grain into lamine 
perpendicular to the principal axis of the crystal, and 


bounded by the planes of fusion as discovered and 


described by Tyndall. These planes are the distin- 


guishing characteristic of the individual ice grain. 


Under the influence of radiant heat an ice crystal be- 


gins to melt at the surfaces which separate these 


laminw, and the process of disintegration and decay 


is directed by their plane On the other hand, an 


ice crystal floating in water and losing heat generates 


ice laminew, which are ditected by the same planes 


and which form the continuation of the correspond 


ing lamine of the parent crystal This was well 


observed during the Mergelin Sea observations. Every 
was formed at the shallow 


blocks collected. As 


night a thin skin of ice 


end of the lake where the ice 
block of 


water line of a 


the grains in a glacier ice ar distributed 


quite irregularly the floating block 
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great number of grains, 
differently. The ice 
formed during the night along this line was oriented 
grain with which it wag 


cuts a all of 


which was 


necessarily 


which are oriented 


in erystals graphically by the 


in contact, and from which it appeared to spring in 


continuation of its crystalline lamine. 


The disarticulating and analyzing action of sun's 


rays is not accomplished without the selection and 


expenditure of energy Accordingly it is observed 
that one grain protects another. It is only the grains 
water, that 


are so analyzed, and prolonged exposure of this kind 


that are exposed to the sky, and above 


reduces a grain to the last stage of dilapidation. The 
grains beneath the surface, whether of ice or water, 


are almost completely unattached. The necessity of 


light for the disarticulation of glacier ice 
artificial 


direct sky 


inte its constituent grains is seen in the 


maintained at easily accessible 


The thickness of the 


grottoes which are 
popular glaciers. 


is so small that it is hardly noticed, 


parts of most 
disarticulated ice 
and the whole grotto appears to be cut out of clear 
blue ice. If the penetrating for a few 
paces turns round and looks outward he sees the sur- 


observer on 
face of the ice walls of the grotto etched with strange 
These are most strongly marked at the 
where 
Were 


line figures 
exactly at the spot 


light strikes the ice. 


opening, and they cease 
the last 
it not for the fact 
tinct 


property 


ray of direct sky 
that a glacier is made up of dis 
grains of ice, and that this substance has the 
of melting and freezing at different temper- 
the composition of the water 
and to the pressure 
that a 
would be as motionless as any other mass of 


atures, according to 


with which it comes in contact 
to which it is subjected, there is little doubt 
glacier 
rock 

— —> + o> oe -_ 

Trial of the ** Adder” and ** Moccasin.” 

The latest Holland submarine boat “Adder” had her 
trial trip on the of November 11 After 
while sub- 


crystalline 


afternoon 
work she dived, and 


trips over a quarter of a 


some preliminary 


merged made eight round 


course She was made to perform various evo- 
surface, dropping deeper, 


short 


mile 


lutions, such as rising to the 


diverging in both directions and turning in a 


space. The speed test showed that when submerged 
she could make 7.23 miles an hour, which is nearly 


one-fourth of a knot over the contract requirements. 


On November 12 the “Adder in 
the Moccasin was submitted to another test The 


conjunction with 
required conditions were four runs awash under one, 
The first 
seconds, the 


two, three, and four cylinders respectively 


half-mile was made in 5 minutes 45 


second in 3 minutes 50 seconds, the third in 3 min- 
utes 30 seconds, and the fourth in 2 minutes 55 sec- 
onds, showing an increase of speed as each cylinder 


was added 


The second trial was with the boat in light con- 
dition Six runs were made over the course, half 
with and half against the wind The times taken 


First, 4 minutes 19 seconds; sec- 
third, 3 minutes 36 seconds; 


sixth, 2 min- 


were as follows 


minutes fourth, 


fifth, 3 minutes 15 seconds; 


ond, 4 


®» minutes; 


utes 53 noon the observers on shore re- 


contract 


seconds At 
the “Adder” had 


ported that exceeded her 


speed easily 


In the afternoon the “Moccasin’s” light trial took 
place It consisted of three half-mile runs against 
the wind and three with it While the “Moccasin’ 


did not make as fast time in some of her runs as 


the “Adder,” she was, on the whole 
First, 8 minutes 40 seconds; 


considered steail- 
ier Her times were 
5 seconds; third, 4 minutes; fourth, 
fifth, 3 
seconds. 


ed their contract speed of 7 knots 


second, 5 minutes 


) 


3 minutes 5 seconds; minutes 27 seconds; 


, > 


sixth, 3 minutes 35 
Both boats 





excee( 


under awash and & knots under light conditions by 
more than half a knot 
->-+-ere — 
The Trial of the baudy Airship. 





rhe airship built for Pierre and Paul Lebaudy was 


tried near Nantes on November 13. Several free 


ascents and descents were made. The flying machine, 
after making revolutions in every direction over fields 
and woods bordering the Seine between La Roche, 
Guyon and the town of Bonniéres, returned each time 
The Lebaudy ship is similat 


to its point of departure 
twice the size of the airships of 
first tried on No- 


in appearance but 
Santos-Dumont The machine war 
vember 8, when it was successfully operated for half 


an hour. 


Oe we a 

At the recent opening of the Copenhagen Exhibition, 
a letter was made public from Thomas A. Edison on 
the future of electric traction Mr. Edison asked as 
opinions concerning electric traction and aerial 
“I believe that within thirty years 
locomotives 
auto- 


In the 


to his 
navigation replied: 
steam 


railways will discard 


motors, and that the 


nearly all 
and adopt electric electric 
mobile will displace the horse almost entirely 

state of science, there are no known facts by 
future for 


present 


which one could predict any commercial 


aerial navigation.” 














NovEMBER 22, 1902. 


Correspondence. 


col, J. 3. Astor's Turbine Patents, 
AMERICAN: 

in my typewritten letter to you last week, I said I 
present all my turbine patents to the public. Through 
a typographical error, you printed this “dedicate” which 
might not mean free gift, which is the idea I wish to 
convey to all who may be working on improvements in 


To the Editor of the Scirenriri 


turbines. 
Please make this correction as early as possible. 


New York, November 8, 1902. J. J. Asvor. 
—— ee ee _— 
Leakage from Gas Mains, 

To the Editor of the Scientiric AMERICAN: 


Ventila- 
in which, 


I note with interest your article on “Street 
tion,” contained in your issue of November 1, 
among other causes of ground contamination, you 
refer particularly to leaking gas mains, the following 
being an extract from your article: 

“According to the statement of one sanitary expert, 
it is generally acknowledged by the gas companies of 


our city that fully one-third of the whole quantity of 
gas manufactured by them leaks away, before delivery 
They recognize that 
it is far cheaper to manufacture this large excess of 
unheeded to contaminate the 
treets and buildings than to at- 


tempt to make tight mains or house connections.” 


through the house meters occurs. 


gas and ailow it thus 


lower atmosphere of 


For the information of your readers generally, and in 
justice to the gas fraternity, I desire to state that you 
have been very much misinformed, and that the impres- 
ion given in your article on this particular point is a 
amount of gas lost by leak- 
large percentage as that stated above. 
there is always more or less leakage, 
but it is safe to say that for many years past the per- 
is ordinarily 


n:ost erroneous one, as the 
age bears no such 


It is true that 


centage of gas lost by what known as 


“leakage,” that is to say, the difference in the amount 


of gas actually manufactured and that accountéd for 


by consumers’ meters, is not more than ten-per cent, 


which includes not only the gas actually escaping but 
condensation and the reduction in volume owing to the 
difference in temperature between the station meter of 
the gas company and the meters used by the consumers. 
In all probability the amount of gas actually escaping 
and finding its way into the earth is usually not more 
than from eight to ten per cent, and this on the old sys- 
tems of cast-iron gas mains generally in use. On new 
and up-to-date street main in connection with 


vstems 


which especial attention is give. to making particu 


larly tight joints, the gas leakage will amount to much 


iess than the above, and in some cases it is as low as 
from three to five per cent 

It is undeniably true that there are some old and 
distributing ystems in 


ount 


improperly constructed ga 
smail towns on which the leakage ac: 


reach the amount stated in your 


runs very 
high, and may even 


article, but these cases are very rare; and if the plants 
in connection with which they are used have any value 
at all, they eventually find their way into the hands of 
gas men of ability, whose first work is to overhaul the 
street main systems, thereby reducing the leakage to a 
normal basis, which is one of the principal factors in 
the conversion of such a property from a losing to a 
paying basis L. P. Lowe. 
1902 


San Francisco, Cal., November 5 


The Current Supplement, 


SuprtemMent No. 1403 contains the usual number of 


interesting articles upon metallurgical, physical, elec- 


trical, astronomical, and other subjects The front 
page is taken up with illustrations of the new El Paso, 
Texas, Smelting Works, which is the most modern 


plant of its kind in the country, and is noteworthy 
that all its from 
The plant is fully described. Mr 
G Kittredge’s article on the Utilization of Waste and 
By-Products in 


from the fact power is produced 


Beaumont vil Henry 
Manufacturing is continued, the sub- 
jects of Paper Manufacture and Slaughterhouse Prod 
ucts being discussed. Among articles under the head 
of Physics are descriptions of a new Pressure Indica- 
Explosions, the Recording Weather Vane cn 
the Eiffel Tower, the Biography of a Snowflake, and 
the Atomic Without The use of 
mining shown in an article 
on Electrical Power on the Comstock Lode, while some 
Suz~estions about a 


tor for 
Theory Hypothesis. 
electricity in plants is 
from a German 
hew method of 
found 


contemporary 
motors will be 

Many 
also be 
Prof 
novel 


starting induction 


most electricians 
Notes will 
technical description of 
tells of the 
Recent 
Dead Sea as it is Té-day de- 
Scribe some of the present wonders of the heavens and 
the earth. In illustrated 


interesting by 
Contemporary 


many 
Electrical Science 
found in this issue A 
Atwater’s Respiration 


mechanism in 


Calorimeter 


this apparatus, while Progress 


in Astronomy, and the 
descrip- 


archeology, a well 


tion, with plans, of the House of Minos, in Crete, 
furnishes some very interesting reading A full page 
of Trade Suggestions and Consular Reports will » 


found near the back of the paper 


Scientific American 


Engineering Notes, 


Of the engines ‘running on the Russian railways, 
4,766, or 39 per cent, were built abroad, and 7,421, or 
61 per cent, in Russian engine yards. The St. Peters- 
burg and Warsaw Railway has the greatest number of 
passenger engines, namely, 201; then come the South- 
Western Railways with 172, the Moscow, Yaroslav and 
Archangel Railway with 124, and the Southeastern 
Railways with 104 locomotives, while the remaining 
lines have each less than 100 locomotives at work. 


At the present time, in the middle island of New 
Zealand, there are about 240 dredges, costing from 
$25,000 to $70,000 each, in course of construction or 
ordered. Dredges are at work or about to work on the 
following rivers: Molyneux, Clutha, Kawarau, Manu- 
arhekai, Dart, Shotover, Lindis, Waiau, Mataura, Wai- 
pori, Nevis, in Otago and Southland; in the Westland 
and Nelson on West Coast; on the Totaru, Hokitika, 
Ahura, Buller, Inanghua, and Orwell Creek. 
There are also a great number of gold-bearing flats 
which are being dredged 


Grey, 


The process of widening London Bridge, the scope of 
which was fully described in the Scientiric AMERICAN, 
is proceeding rapidly. The contractors have raised 
two sections of the wrought-iron bridge from a large 
raft in the into position on iron piers on the 
west side of the bridge. This bridge and a similar 
one on the east side will be used by pedestrians while 
the old bridge is being widened. The sections raised 
each weighed eighty tons and were raised into posi- 
tion by hydraulic energy, the 160 horse power re- 
quired to accomplish the operation being assisted by 
the incoming tide. 


river 


While there are probably large undeveloped mineral 
resources in other provinces of Cuba, mining as an em- 
ploying industry is practically confined to Santiago. 
The copper mines once so successfully exploited are 
being reopened, but do not yet appear in labor statis- 
tics. Manganese mines have been developed since 
the American occupation, about 125 men being regular- 
ly employed at 85 cents American money for a ten- 
This is surface working, and the mines 
are some distance from the city of Santiago. The 
iron mines of this province employ over 4,000 men 
when sufficient labor can be obtained. 


hour day. 


Work has been commenced upon the elaborate dock 
extension scheme at Manchester for the development 
of traffic between that city and foreign countries via 
the Manchester Ship Canal. The traffic of this water- 
way has expanded so rapidly during the past few years 
that the present dock accommodation at the terminal 
of Manchester are altogether inadequate to cope 
The new works will cost some $2,500,000 to 
complete, and it is anticipated that they will be fin- 
ished by April, 1905. The land purchased for the 
necessary extension was the Trafford race course, for 
which $1,325,000 paid. The work involves the 
excavation of a million cubic yards. For the water- 
way of the new dock alone 850,000 cubic feet of earth 
will have to be removed. The new dock will be 3,700 
feet long and 250 feet wide, and broader at the mouth 
to permit large steamers to turn around. It will have 
a depth of 28 feet to accommodate large vessels. The 
trading capacity of the docks will thus be increased 
to the extent of about 950,000 tons per year. Between 


or. 


this dock and the next a new transit shed 2,250 feet 


port 


with it 


was 


long and 110 feet wide of four floors will be built. 
During the recent trials and experiments with alco- 
hol for motors in Paris, M. Sorel carefully examined 
the exhaust gases to ascertain if complete combustion 
effected with the various alcoholic agents uti- 
He has prepared an extensive report upon the 
From this it appears that he nearly always 
gases, proving that 
thorough combustion attained. It is also 
apparent from the various vehicles M. Sorel examined 
that the capacity of combustion is the least with light 
high-speed vehicles, but he even found that heavy 
motors did not obtain the efficiency expected in this 
lo insure perfect combustion M. Sorel has 
found by experiment that the air supply which has 
calculated upon a theoretical basis as sufficient 
to attain perfect combustion is deficient by 50 per cent. 
intends to investigate the subject stin 
more, and to ascertain exactly what air pressure is 
requisite to insure the most efficient combustion, and 
the result of investigations should prove of 
great value to those who use alcohol-driven motors. 


were 
lized 
subject 
found acetic acid in the exhaust 
was not 


direction. 
been 


This scientist 


these 


->:-oue 
Ol Fuel on Transatiantic Trip. 
The American Line steamship “Kensington,” which 
4 from Antwerp, used oil for 
fuel under one boiler throughout the trip At the 
height of the coal strike the “Kensington” had one 
of her single-ended boilers fitted with oi] burners. The 
were left 


arrived on November 


other two boilers, which are double-ended, 
This is the first record of a passenger 
with oll used even par- 


as they were 
ship coming across the ocean 


tially ac fuel. 
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Electrical Notes, 


Two electric locomotives, ordered by the Ba\timore 
& Ohio Railroad Company from the Genera! Electric 
Company are said to be the two largest electric loco- 
motives in the world. Each machine will weigh 150 
tons, and be capable of drawing 1,500 tons of freight 
up the heavy grades of the belt line tunnel, which 
runs nearly two miles under the city. Passenger 
trains have been drawn through the tunnel by elec- 
tricity since it was opened in 1895, but the locomotives 
now in use are not capable of pulling the heavy 
trains, The new machines will be designed to haul a 
load equal to twice that drawn by the present steam 
locomotives. 

The first of the new time-saving appliances for 
transhipping mails and baggage in connection with 
the cross-Channel services at Dover has been brought 
into operation. An electric traveling gangway was 
used between the mail steamers and the shore, with 
excellent results. The gangway is on the principle 
of an endless platform. It brought packages of 
any weight ashore at the rate of one in 15 seconds, 
when worked only at a moderate speed, and while at 
a sharp incline caused by the low tide. The saving 
in the time cf transshipment was more than half what 
was formerly required. A precisely similar arrange- 
ment worked from one of the steam winches by a 
belt has been in use for several years in transferring 
luggage to and from the London and North-Western 
Railway Company's steamers at Holyhead and Dub- 
lin. 

The gas works of Tunis now have an electric plant 
which presents some new features. It uses retort car 
bon in a gas generator of the Pierson type which pro 
duces a low carbon gas. The plant includes two emal! 
boilers of 20 square yards heating surface and three 
gas generators with their various accessories, includ- 
ing a gasometer of 330 cubic yards capacity. The gen 
erator has a double envelope and a horizontal grate 
surface. The outlet tube for the gas is inclosed In 
a second tube of larger diameter and the mixture of 
air and steam is injected through the annular space 
between the tubes. The gas comes out at a tempera- 
ture of 450 deg. C. The heat lost by the outgoing 
gas is partly restored by the abcve arrangement tor 
heating the air and steam. The latter mixture passes 
under the grate and traverses the incandescent mass 
of coke and the gas thus formed into a 
condenser, then to the finally to the 
gas tank from which the motors are supplied. The 
gas engines are of the Crossley type and four of these 
are used at present, having a capacity of 105 horse 
power each. To them are connected the dynamos for 
the lighting circuits. The gas producers of the Tunis 
plant are fed from retort carbon coming from the gas 
works adjoining and the 
good advantage. The gas motors are arranged so that 
they can be ted either by coal gas or by producer gas. 
To carry this out there are two sets of piping, and a 
series of valves throw on one or the other gas without 
having to stop the motors or produce a flickering in 
the lights. 

Faraday and a host of subsequent experimenters have 
investigated the electrolytic oxidation of sulphur diox- 
ide in aqueous solution, and have found that under 
normal conditions one-half the oxide undergoes oxida- 
tion to sulphuric acid at the anode, the remainder ap 
pearing as sulphur or sulphureted hydrogen at the 
cathode. In 1895, however, Dr Wacker suc- 
ceeded in rendering the oxidation quantitative by the 
concurrent use or production of carriers of oxygen, 
such as the persulphates, or even the halogens, Mr. 
Charles B. Jacobs now finds that the same result may 
be accomplished by a judicious application of the prim- 
ciple that oxidation is facilitated by a concentrated so- 
lution and low current density at the anode. In Jacobs’ 
apparatus the anode is a porous composition through 
which the gas is injected in a centinuous stream into 
the cell, and the anode area is 33 times that of the 
cathode. The vessel is provided with horizontal elec- 
trodes, and ap interposed diaphragm The porous 
anode constitutes a partition near the base of the cell, 
and into the lower compartment so formed sulphur di- 
oxide is injected through the pipe, passing through the 
previous anode and undergoing oxidation therein. An 
outlet is provided for withdrawal of the sulphuric acid 
wher. the hydrometer shall indicate that the desired 
density has been reached. A refrigerating jacket is 
provided in order that advantage may be taken of the 
increased solubility of sulphur dioxide at 0 deg. C. 
Jacobs, like Wacker, finds that by continuously inject- 
ing sulphur dioxide, the sulphuric acid may be brought 
to standard concentration. While, as stated, the reac- 
tion, chemically considered, is quantitative, all of the 
sulphur dioxide being converted, the electrolytic efM- 
ciency is given as 54 per cent; this result is attained 
with a potential difference of two volts and a current 
density of 15-20 amperes per square foot of anode sur 
face. Our information is taken from an article by 
Mr. Clinton Paul Townsend in the Electrical World 


passes out 
scrubbers and 


product is thus utilized to 
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THE NEW EAST RIVER BRIDGE FIRE 
The recent fire on the new East River Bridge was a 
most unusual, and certainly very spectacular, disaster, 
which would never have happened had the company 


which has the contract for the construction of the 


cables showed a reasonable amount of dispatch in 
carrying on the work. To understand the nature of the 
accident, it may be as well to explain to what point the 
work of erecting the East River Bridge had pro 
gressed. As is well known 
to the readers of the Scien- 
rivic AMERICAN, the towers 
have been erected, the main 
cables have been swung, the 
approach to the bridge on 
the Brooklyn side is pra 
tically completed, and that 
on the Manhattan side 
about half completed For 
the accommodation of the 
workmen in stringing the 
cables, temporary foot 
bridges were strung across 
over the towers from an- 
chorage to anchorage. All 
the wires of the four great 
cables, each 18% inches in 
diameter, were strung early 
last summer, and since that 
time the bridge gangs of 
the company who are build- 
ing the cables have been en- 
gaged wrapping the cables 
with a protective covering 
designed to prevent oxida 
tion; and in covering the 
wrapped cables with the 
sheet-steel plates, which are 
intended to form the outer 
most covering and shed the 
water freely in rainy 
weather The greater part 
of this work has been done, 
and the saddle clamps on 
which the double suspen 
ders at each panel point of 
the bridge are supported 
have, most of them, been 
put in place and the suspender cables slung over 
them The foot-bridges are carried upon four wire 
cables 244 inches in diameter, each of which extends 
in one length over the towers from anchorage to an- 
chorage 

At the top of each tower, 335 feet above the water, 
a broad timber platform has been erected, which serves 
both as a working platform for the workmen and 
for the temporary storage of material used in con- 
struction There has also been erected over each 
tower an extremely heavy framework of 12x12 timbers, 
which was used in temporarily carrying the strands 
during the stringing of the cables. On the towers at 
the time of the accident there was stored a consider 
able amount of waterproofing material, a composition 
made of oxidized linseed oil, asphaltum, and varnish 
gums The fire broke out about five o’clock in the 
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WRECKAGE OF FOOTBRIDGE AT MANHATTAN 
ANCHORAGE. 


trations shows the 
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» wreckage falling into the river 


appeared the morning after the 
above the East River 

The fire burned with great fierceness, and the 335- 
tower showed up against the black sky like 
gigantic torch, affording a pyrotechnic display of weird 
spectacular beauty The fire department 
a determined effort to get their 
tower; but the work was rendered very 
great height, and by the fact that 
timber and red-hot bolts were 
through the towers Great fears 
the heat had risen to a point 
wrought permanent injury to the 


these 


disaster, 


hose to the 


were 


main 


tower, 


SUMMIT OF THE MANHATTAN TOWER, SHOWING INJURED PORTION OF ONE 


mass of cables and timber 
finally lodged near the Manhattan anchorage, 
others show the distorted wreck of 


masses of 
continually 


which 


afternoon, and under the influence of a fresh breeze 
rapidly gained headway, and enveloped the whole of 
the platforms and timber structure at the top of the 
Manhattan tower in flames. After the fire had been 
in progress for a considerable time, the cables carrying 
footbridges became so heated that they parted at 
towers, with the result that 
their timber platforms fell back toward the Manhattan 
anchorage and toward the Brooklyn 


cables 


much 


4 





» of our i 
work as 
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burning 

falling 
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cables, 





OF THE MAIN CABLES, 


NOVEMBER 22, 1902, 
event which might have necessitated the taking down 
of the cables and their rebuilding at a cost of a great 
sum of money and with the loss of a year or two of 
valuable time. It was therefore with great relief that, 
on inspecting the main cables and the saddles, it was 
found that no material damage had been done to 
the tower and the saddles, and that only the outer 
layers of wires in the cables had been injuriously ag. 
fected by the heat. At first thought it may seem 
strange that a fire which 
was sufficient to heat the 
footbridge cables to the 
point of rupture should 
have had no greater effect 
upon the main cables; but 
it must be borne in mind 
that the former were car. 
ried upon timber saddles 
and were consequently ex. 
posed to the fiercest heat of 
the conflagration. More- 
over, they were only 2% 
inches in diameter, and 
their mass was so small, 
relatively, that it quickly 
became raised to the tem- 
perature of the fire. The 
main cables, on the other 
hand, because of their great 
mass, were able to absorb, 
transmit, and radiate the 
heat in such quantities, that 
only the outer layers of 
wire were raised to a tem- 
perature at which they were 
annealed and their tensile 
strength reduced. In ab 
sorbing and dissipating the 
heat, they were assisted by 
the great mass (30 tons) of 
the cast-steel saddles in 
which they rested. 

On removing the covering 
plates and waterproof wrap- 
ping, it was found that the 
outer wires for a distance of 
from 20 to 30 feet across the 
saddles were warped. This 
effect can be seen in one of the accompanying photo- 
graphs, which was taken at the summit of the Man- 
hattan tower the morning after the fire. The report 
of Mr. Nichols. the engineer of the bridge, states 
that the heat on the two southernmost cables melted 
out the protecting material in the saddles and burned 
off the slushing material from the cables throughout the 
length of the saddies to a depth of three to five wires. 
The process of repairing the damage consists in cutting 
out for a length of say 25 feet the two to three hundred 
wires affected, and testing them for tensile strength in 
the testing machine. The cables will be cut down into 
in this way until the wires begin to show their original 
strength. New lengths of wire will then be spliced 
in, the ends being connected by sleeve nuts and 
drawn up until the desired tension is reached, the 
splices being staggered in the cable, so that they will 


THE WESTERLY HALF OF MAIN SPAN, SHOWING WRECKAGE HELD IN THE 


SUSPENDER CABLES. 





own 
reat 
) of 


iter 

af. 
Pem 
lich 
the 


uld 
fect 
but 


car- 
lles 


, of 
ore- 
4 
and 


all, 


9% 


pm- 
The 


eat 
rb, 
the 
hat 

of 
»m- 
ere 
‘ile 
ab- 
the 

by 

of 








NoveMBER 22, 1902 Scientific American 345 


not occur at the same point of section. The certainty each wire in the cable being under a tension of the steel in the wires, that although the specifications 





that this repair work will fully restore the original only 200 pounds, whereas when the suspended struc- called for 200,000 pounds breaking strength per square 
strength of the cable is assured by the fact that the ture is built, each wire will be under a tension of inch, the wire when tested by the city’s engineers 
cables are only strained at present by their own load, 1,500 pounds. Moreover, such was the high quality of showed a breaking strength of from 220,000 to 223,000 
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A Portion of a 2,500-Acre Bed of Peas at Longmont, Colo Interior of a Typical Western Pea-Canning Factory 
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Huge Loads of Peas on the Vine, After Their Arrival at the Thrashing Quarters. 
THE RAISING OF PEAS AND ASPARAGUS IN THE WEST.—-[See next page.| 4 
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pound Hence the wires can suffer a reduction of 
strength of 10 per cent and yet be within the demands 
of the specifications 

The city may consider itself fortunate, then, that as 
far as the ultimate strength of the completed bridge is 
concerned, it will suffer no permanent harm from the 
fire rhe lo will be one of time, and for this the 
contractors for the cables will have to make good at 
a rate of so many thousand dollars a month, as speci 
fied in the contract Fortunately, the footbridges had 
done their work and were about to be removed The 
suspender cables are practically all hung, and as soon 
as the wreck of the footbridges has been removed, the 
work of building the floor and roadways of the bridge 
will proceed 


><> ee — 
THE RAISING OF PEAS AND ASPARAGUS IN THE 
WEST 


ro the Easterner, used to his garden bed of peas a 
few feé@t square, the idea of growing this product in 
beds of 2,500 acres and of harvesting and thrashing 
peas like so much wheat, is a revelation. The West 
just now holds in store many such agricultural sur- 
prises for those from a distance 

In Longmont, Col., the land is prepared for peas just 
as it is for wheat. The regular wheat drills are used 


in sowing peas. Two rows of peas are sowed and then 
a space oquai to that occupied by two rows is skipped, 
the 


purposes 


thus leaving 21 inches between double rows for 


cultivation and irrigation When the sprouts 


begin to appear above ground, a harrow is run over 


them for the the 
and this operation is repeated a number of times dur 


purpose of removing small weeds, 


ing the early part of the season; but a small per cent 
of the peas are torn out by this process. When the 
pea-vines become large 


enough to cultivate, a 


corn cultivator is used 
in throwing earth up to 
five to 


a fur- 


them; when six 


inches in height 
row made 

The 
to the 
head of the rows in the 


water is 
the 


for 
between rows 
water is brought 


highest part of the fleld 


by a broad ditch. This 
ditch in turn is a lat 
eral from a main ditch 
of 30 to 40 feet in 
width and carrying wa- 
ter from a mountain 


stream 


rhe harvesting of 
peas is begun at the 
time favorable to the 
best results, and re 
gardiess of the few 
blossoms and  flat-pod 
ded peas, all are 
mowed down by a cut- 
ter which runs just 
beneath the ground 
Then the hayracks ar 
rive and great loads of 
peas on the vine are hauled to the nearby canning 
factory and are ready for the thrashing operation. 
The thrashing is done by means of machines con- 
trueted especially for this purpoce 

When the peas have been shelled by means of these 
machines, they next are put through grading machines 
which sort out the different sizes The very small 
peas which are thus obtained represent the immature 
snes, Which would be of much larger size if harvested 
and packed at a later date After grading the peas 
in the manner referred to, they are next parboiled or 
blanched and are then put upon zinc-lined tables 
Here they are looked over by a force of girls, who 
pick out not only the occasional old peas or weed 
seeds that may have crept in, but also all broken peas 
After this operation the peas are washed again and 
are then ready to go into cans 

The filling of the cans is accomplished by means of 
machinery Each machine fliils twelve cans at one 
time At the factory at Longmont 40,000 cans are 
filled in a day After the cans are filled with peas a 
weak brine is added, and then the capping machines 
are put into service. These machines solder the caps 
on the cans at the rate of 40,000 per day After cap 
ping, the cans are put into iron retorts; the lids of 
these retorts are bolted down, and the peas are cooked 
in the cans by means of steam The labeling of the 
cans then takes place this is accomplished by ma 
chinery 

In the line of agriculture, Longmont boasts, further, 
of tae largest asparagus bed in the world. This bed 
comprises 120 acres and contains three-fourths of a 
million plants The rows are about six feet apart 
and the plants are 12 to 15 inches apart in the rows 
The growing of asparagus of late has been attracting 
a great deal of attention throughout the United States 


The Agricultural Department at Washington has been 


LAUNCH OF THE SUBMARINE BOAT “ PROTECTOR.” 


Scientific American 


giving it especial attention, and has issued a bulletin 
to farmers dealing especially with asparagus culture. 
as Farmers’ Bulletin No. 61. 
New Jersey asparagus growing 


This bulletin is known 


At Long tsland and 
has been carried on for many years, but as the great 
West is this cultivation 
upon a much larger scale than could be carried on in 
thickly the 


The accompanying photograph of the asparagus field 


being opened it admits of 


the more populated sections of country 
at Longmont gives some idea of the extent of the in 
dustry and its employment of both teams and men 

As asparagus is grown to a greater or less extent in 
many parts of the world, and as it has been known 
since the early days of the Romans, there are many 
euthorities in many lands who have written upon its 
culture, and widely diversified have been the methods 
of both 
difference of 


distance 


outlined There are to-day advocates deep 


There is also a 
the 
is conceded that, as a rule 


and shallow planting 


opinion among as to 


between the plants. It 


growers necessary 
the 
rows should run north and south, so as to secure the 
full benefit 
bottom of the plants and 
abandoned 
bulk of 
from 


of the sunshine. Loosening the soil at the 
placing manure about their 
been largely while, instead, the 
the 


out 


roots has 


attention 
Washington 


tops 
The 


many 


are now given 
contains 


including 


bulietin sent 


interesting points about asparagus, 
its history, a few points of which we will epitomize 
Asparagus was first known to the Romans as a medici- 
nal plant. It size. Pliny was 


able to record spears of asparagus weighing three to 


then grew to a great 
Britons learned 
from the Romans and engaged in its cul- 
Hungary 
the 


the pound. The Gauls, Germans and 


of its valu 


tivation In France, Holland, Germany and 


gathered for the wealthy classes by 


it was early 
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craft was enlarged to a length of 66 feet, with 10 feet 

This vessel has been 
wrecking and kindred 
and bas tray- 


beam and 120 tons displacement 


in almost continuous use for 


operations for about three years past, 


eled thousands of miles under her own power along 
Atlantic the Chesapeake and 
ware Bays and Long Island Sound 


the coast, and in Dela- 


During the Spanish-American war Mr. Lake sought 


to interest the United States government in his in- 
ventions, but was unsuccessful. However, of his own 
accord, he gave a most convincing demonstration of 


the practical usefulness of such a vessel for mining 


operations, by means of an exhibition with the “Ar. 
gonaut” at the mine fields abreast of Fortress Mon- 
roe, Va., and as a result of this disclosure of the pos- 
sibilities of the invention, the United States Navy 
Department encouraged the construction of the “Pro- 
tector.” 

The “Protector,” which is covered by more than 
two hundred patents, most of which are essentially 
basic, is in design radically dissimilar to any other 
submarine boat The divergence in design is perhaps 


noticeable in the hull, which, in the case of the 
is shipshape instead of cigar-shaped. The 
length, 11 feet beam, 
when submerged, will have a displacement of 170 

In the center of the upper deck of the boat is 
an 


most 
“Protector,” 
“Protector” is about 70 feet in 
and, 
tons 
an armored 


elliptical conning tower protected by 


sighting-hooa 


The motive power of the boat is furnished by gaso- 
line engines actuating twin screws, when running 
awash or on the surface, and by means of storage bat- 
teries when submerged The facilities for gasoline 
storage give the vessel a steaming radius (on the sur- 
face) of over 1,500 miles The surface speed of the 

vessel is eleven knots, 
and it is claimed that 








The 
America 


settlers brought 
the 


Besides Long Island, New Jersey, and Colorado, 


peasantry earliest asparagus 


seed to and found seit and climate suit- 


able 
asparagus is now cultivated to quite an extent in the 
the The 
mand for asparagus to-day is greater than the supply. 


Mississippi valley and on Pacific slope de- 


One more agricultural novelty in Colorado demands 


attention It is an 80-acre currant patch As far as 
is known, this is the largest currant patch extant. 
It is situated like the asparagus bed at Longmont. 
In this currant patch there are 135,000 plants set out 
in rows seven feet apart. The plants are three and 
a half feet apart in the rows. One hundred and fifty 


hands, old and young, are employed at picking time. 


One and one-fourth cents per pound is paid for pick- 
ing. which enables expert pickers to make as high as 
$2.50 per dov 4 currant bush in Colorado will pro- 
duce at least a ga''on of currants. Some produce 10 
gallons. Owing to irrigation, it is claimed that the 
berries are superior in flavor to those grown under 


other conditions 
—> + © +e - 
THE SUBMARINE BOAT “ PROTECTOR.” 


BY WALDON FAWCETT. 


The submarine torpedo boat “Protector,” which was 


recently launched at Bridgeport, Conn., and is now 
nearing completion, is the invention of Mr. Simon 
Lake, who has been a student of underwater naviga 
tion for over twenty years His first experimental 


undertaking in the field was made with a vessel only 


fourteen feet long, but in which three men remained 
submerged at one time for the interval of one hour 
and fifteen minutes Later he built the “Argonaut,” 
which served to first bring Mr. Lake’s inventions to 


The 
inally constructed was only 36 feet in length; but after 
use In an experimental manner for about a year, the 


widespread public attention “Argonaut” as orig 





she can maintain a 


subsurface speed of 


seven knots under any 
conditions. The _ stor- 
age batteries for utili- 
zation for underwater 
propulsion may be re- 
charged directly from 


the 
when 


gasoline engines 
the 
gaged in propelling the 
boat on the 

The “Protector” 
be operated 
at the full 
seven knots 


latter are en- 


surface. 
may 
submerged 
speed of 
for three 
hours continuously, 
without 
the storage 
The air tanks, charged 
2,000 
square 


recharging 


batteries. 


at a pressure of 
the 
capable _ of 


pounds to 
inch, are 
air 
six 
sub- 


supplying sufficient 
to enable a crew of 
men to remain 
merged for sixty hours. 
Incidentally it 
the hull is 
maintenance of cramped 


may be 


head such not 
the 


by the members of the crew, and the sleeping quar- 


the 
to necessitate 


that 


noted as 


space in 
positions 


ters are very satisfactory, consisting of folding berths 


somewhat on the order of those with which the ordi- 


nary sleeping car is equipped 

The armament of the “Protector” will consist of 
three 18-inch Whitehead torpedoes, for the discharge 
of which she has three tubes, one being located on 
either side of the bow and the third in the stern. The 
submerging of the boat is accomplished by the same 
general plan adopted in other submarine craft—the 
admission of water to submerging tanks. When sub- 
merged, however, save for the armored sighting-hood, 
the boat has a reserve buoyancy, and in order to to- 
tally submerge it is necessary to employ the hydro- 


planes, of which there are two on either side of the 
the action of these hydro- 
that when the hydroplanes 
force of the passing water upon the 
the craft below the 
stern serves 


vessel 


In explanation of 


planes, it may be stated 
the 


surfaces 


are tipped 


inclined bodily shoves 


surface, while a horizontal rudder at the 
to preserve automatically the balance of the boat 

The vessel will be surprisingly speedy in its changes 
of station To change from ordinary cruising condi- 
that of deck but three 


seconds, and an equal interval will suffice for submerg- 


tion to awash will require 


ence from the awash condition to the exposure of only 


the sighting-hood Complete submergence may be ac- 


complished in less than a minute. The “Protector” 
can, if desired, be sent to the bottom without any in- 
terruption of the operation of the batteries; but in all 
probability the plan to be usually followed will pro 
vide for the stoppage of the machinery. The actual 
descent will be accomplished either by the admission 
of water to the tanks or by drawing the vessel down 
by the use of wire cables attached to two anchors, 
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previously lowered to the ocean bed from anchor wells 
in the bottom of the boat. These anchors serve a 


iouble purpose, inasmuch as they, as well as a large 
, 


ection of the keel of the vessel, may, in the event 


be cast adrift, and the boat thus tightened 


of acciden 
will, of course, rise to the surface 

A unique feature of the Lake type of submarine boat 
is found in the fact that the craft is equipped for 
travel upon the bottom of the ocean, being fitted with 
two large steel wheels which are fitted on the keel 
line, one in advance of the other, and which may be 
raised or lowered at will The propellers push the 
poat forward just as when she is afloat, but the wheeis 
tend to keep the vessel upon a straight course, once the 
pearings have been taken The “Protector” is also 
fitted with several other adjuncts which have not ap 
peared in any other submarine craft, among the num 
ber being a device which indicates exactly the distance 


traveled on the bottom, and a telephone equipment which 


enables persons on the submerged vessel to communi 
cate with those on shore This would, of course 
prove of a ivantage in war operations The lines of 
the hull are such as to give the vessel a great reserve 


of buoyancy in every condition save that of total sub 


mergence upon the bottom, and this ability to secure 
absolute horizontal stability without imposing other 
than a reasonable movement of 


rein will, it is claimed, 


weights tl 
enable the newcomer in the subma 
rine field to be readily controlled 
in rough weather 
“oe 
HEAD-ON COLLISION OF TRAINS IN 
LOS ANGELES, CAL 

The terrific effects of a head-on 
collision of trains, each running 
about twenty miles per hour, are 
shown in the accompanying illus 
trations The accident occurred 
October 18 in Los Angeles, Cal., on 
the Southern California Railway 
A northbound freight train of 
about twenty-five refrigerator, box 
and coal cars drawn by a ten-wheel 
locomotive collided with a string 
of eight passenger coaches drawn 
by a switching locomotive The 
switching locomotive was in front 
of the string of coaches, but was 
running backward southbound 
The engineer of the freight train 
was hurled back from his cab on 
to the tender, and his injuries may 
prove fatal. The other men in the 
train crews escaped without severe 
injuries The trains carried no 
passengers 

oe 
Burning Pulverized Coal, 

The promises of economy gains 
from burning pulverized coal have 
for years led to persistently re- 
curring experiments and each new 
venture in the field has been her- 
alded with claims of final success. 
After all, however, experience in 
every instance seems to have ulti 
mately demonstrated that it is diffi 
cult to obtain combustion of such 
fuel with as small an amount of 


air per pound of fuel as can be ob 


Scientific American 


The Successors of the Sea Serpent, 

Ever since the sea serpent, which annually bobbed 
up in the newspapers during the dog days, disap- 
peared in the depths of the ocean, apparently never 
again to trouble credulous readers, the imaginative 
reporter has drawn upon the animal kingdom for 
harrowing tales. Acting on the principle that a story 
is all the more credible if told with minute details, 
picturesque phenomena are described in lengthy ac 
counts, in which, however, the name of the observing 
scientist, or of the particular spot where the observa- 
tion was made, is never mentioned. Very often a 
foreign scientific journal! is cited as the source of the 
writer's information. If an attempt be made to verify 
these fantastic descriptions, it is often found that the 
particular journal from which the information was 
supposed to be derived has no existence. For that 
reason the impression seems to prevail among jour- 
nalists that a very large number of the most interest 
ing occurrences in animal life are simply figments of 
the imagination. 

An ingenious German writer has collated the ac 
counts that have appeared in European papers, and 
gives us the results of his work in an entertaining 
article. The first animal that attracted his attention 


was the American turtle, which sccording to an imagi 





The Locomotive of the Freight Train After the Collision. 








tained in the best practice with 
coal fired on an ordinary grate, and 
this has always tended to make the 
economy lower than with the usual 
method Besides this, the power 
required to operate the coal pulverizer and feeder has 
counted against the efficiency of the plant as a whole, 
and there is generally some difficulty from the collec 
tion of ashes and unconsumed particles of coal in the 
back connections of the boilers Judging from all 
available data, these drawbacks still remain t 
overcome.—Cassier’s Magazine 
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Gustave A. Barth, of Stapleton, S. I., has invented 
a very simple and convenient duplex wafer for fasten 
ing two sheets of paper together. The wafer is made 
in disk form and consists essentially of a many-ply 
body of paper, the layers of which are fastened to 
gether in the usual manne! The faces of the body 
are coated with an adhesive substance It is simply 
necessary to moisten the coatings, to apply the wafer 
With one face to one of the sheets of paper, and then 
to press the second sheet upon the other face of the 
wafer in order to fasten the two sheets together. In 
Sepiirating the sheets of paper it is necessary only to 
pull the sheets apart, so that the body of the wafer 
Separates along the division lines of the plies or 
layers. One ply with its coating will adhere to the 


one sheet and the other ply with its coating to the 
other, 


The Forward End of the Passenger Train After the Collision. 


HEAD-ON COLLISION OF TRAINS IN LOS ANGELES, CAL. 


native reporter was subjected to a very rigorous ex 
amination, in order to show what an intellectual beast 
it was. The creature was made to thread a most 
intricate labyrinth in order to reach its food. The 
turtle was said not only to have succeeded in accom- 
plishing this task, but even to have picked out the 
very shortest way to the trough In a second and 
more difficult journey, the animal accidentally rolled 
down an incline. Ever since that accident the turtle 
insisted on rolling down the incline, simply because 
it found that the journey could thus be more quickly 
completed. To such a fantastical tale, a very serious 
journal devoted half a column, despite the fact that it 
constantly bemoaned the limited amount of space at 
its disposal 

The inhabitants of the watery element have also 
exercised a peculiar attraction upon the newspaper 
writer. Not long ago that sense of place which is 
said to be one of the most peculiar faculties of fishes 
was made the subject of a picturesque article. It was 
stated very positively that every salmon during the 
spawning season returns to the very brorc® in which 
it was itself hatched Who was the obser:er of this 
interesting phenomenon is not stated It was, how 
ever, very seriously asserted that “a scientist’ had 
belted certain salmon with metal bands, and that these 
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belted fish were found to return constantly to the 
brook where they were hatched. Doubtless the late 
Baron von Miinchausen of blessed mendacious mem- 
ory would enjoy these stories to the top of his bent. 
The critic in question states that it is hardly credible 
what good German burghers will swallow. Everybody 
knows that a salmon, after having attained a certain 
size, swims toward the sea, and returns to his old 
haunts only after he has increased his weight by 
several pounds. A metallic band fastened about him 
during the early stages of his growth would mani- 
festly kill him. 

Such stories have been published, not once, but 
many times. They recur at regular intervals, like the 
old mother-in-law jokes in the comic pepers. The 
subjects most frequently treated in Europe are the 
large fish that weighs so many pounds that it takes 
many men to carry it; the old lady who knew Wred- 
erick the Great when she was a child; the faithful 
dog who was sold to some one who carried him off 
a hundred miles, and who returned with unerring 
instinct to his former master; the spider tamed by an 
imprisoned criminal (sometimes the spider is a fly); 
and the cat that defends her master’s canary from the 
attacks of a rival cat. 

It is perhaps pardonable to tell a few interesting 

lies of events that may have hap- 
= pened during the lifetime of a fic 
titious old lady. But the stories of 
animal life that figure so promi 
nently just now both in American 
and European newspapers are 
sources of error often harder to 
eradicate than the tales of the liv 
ing young to which the eel is said 
to give birth, or of the badger which 
is said to live from its own fat in 
winter-time 


Astronomical Probletns. 





Some time ago Pref. Darwin of 
Cambridge pointed out that if a 
star revolved on its axis with a cer- 
tain velocity, that of a few hours, 
the star would tend te divide into 
two, and the form it would take 
before complete separation would 
be that of a dumb-bell, or rather 
two pears joined top to top. This 
eduction was purely theoretical, 
During the past two years an ex- 
amination of the light changes of 
some recently discovered variable 
stars reveals this very condition of 
things For example, one etar in 
the southern sky goes through a 
certain regular series of light- 
changes in seven hours; and an ex- 
amination of these light-changes 
indicates that the star is a twin 
system, the two bodies composing 
it being in contact. This dumb-be!l 
system revolves round the com 
mon center in seven hours, the 
most absolute confirmation of the 
theoretical conclusions. Then there 
is another variable star in the 
southern sky the light-changes of 
which show that the two stars 
composing the system are no 
longer in contact, separation has 
just taken place, the nexus be- 
tween them is broken, and two 
worlds, full born, have started on 
that outward spiral which in the 
course of ages will carry them far 
remote from one another 

- —_-+o>— 

The Scholer suction dredge “Nicolaus,” which is 
working on the Kaiser Wilhelm Canal, is claimed to be 
a great improvement on the ordinary suction dredge 
By using a head of peculiar construction on the sue- 
tion pipe, the volume of water lifted with the dredged 
material can be regulated and limited to the minimum 
quantity required This head is a closed receiver 
into which the material is pushed, and into which the 
necessary amount of water can be admitted. The ma 
terial and water are mechanically mixed in this re 
ceiver and then lifted by the pumps into hoppers of 400 
cubic meters capacity In working in compact soll, 
water under pressure can be admitted to the head to 
assist the excavator 

- ————-_—_- ~~» --9 a 

A patent case involving a thing no less important 
than a bung hole occupied the attention of the courts 
in Toledo, Ohio, recently. The decision was rendered 
in the case of Ulrich Ruedy against the Toledo Bush- 
ing Company, and decreed that the plaintiff was entitled 
to one-fifth interest in the invention for improving 
bung holes and bushing The plaintiffs were in- 
structed to assign Ruedy that portion of the pro- 
fits. 
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with practically no friction The tool is com. | Parties to manufacture on royalty the latest improved plied A. Some of the so-called marine glues 
posed of but few parts not Ilable to get out of | Cooking range. Mrs. Eleanor Clarke, Emienton, Pa jare used in this way: (A) Naptha, 1 pint;/ 
j . 
order and udily accessible to permit con-| . Inquiry Ne. 341%.—For machinery and appliances | pure rubber, cut Into shreds, 1 ouncé Macer 
, ra cold storage room | > 
venlent cleaning or repairing whenever neces ate for 10 to 12 days and then rub out smooth 
sary We make anything in eheet metal any shape. ; Esti- on a plate. Then mix 2 parts of shellac with | 
mates free. Metal Stamping Co., Niagura Falis,N.Y. | . . . as 

DEVICE FOR WATERMARKING PAPER | » 3. » |} 1 part of this solution Melt at about 250 

Inauiry Ne. 341 For sheet metal mode! makers = a ae . : 
E. RK. and O. F. Bennenp, Erle. Pa By the! immo York and Philadelphia deg. F. for use (B) Dissolve 10 parts of 
use of this ‘ ‘ ‘ ¢ ' ‘ able aoutchot i B t fir tro 
wwe Of this machine these inventors are abl Inventions developed and perfected. Designing and | “20UtChouc In 12 parts of — ied petroleum, 
to secure a genuine water-mark by compression | machine work. Garvin Machine Co., 149 Varick, cor. | Y diges ing for 10 days to 2 weeks Phen | 
of the paper fibres In a paper-web while it is | Spring Sts. N.Y carefully melt 20 parts asphalt and when} 
yet in a damp condition. Such compression of Inquiry No. 3414.—For manufacturers of machin melted, pour in the other eoraton Keep warm | 
the fibres makes the water-mark take place | ery for making pressed brick (in hot water), and stir until uniform Pour 
after the paper-web has passed the c h rolls Manafacturers of patent articles, dies, stamping | into greased molds and allow to harden. These 
and before it enters the calenders tools, light machinery. Quadriga Manufacturing ot marine glues are very strong 

. _ pany, 18 South Canal Street, Chicago. re 

BALING-PRESS.—M. Cuney, Killeen, Texas, | ‘ | (8748) G. H. M. asks: Can a battery 
Mr. Curry provid " ry ‘ that Inquiry No. 3415.—For machines for afixing ’ 

. . provides an improvement in 140) stamps to envelops or cards. be made where one of the electrodes used 
class i o ‘ rresses adapte fé r q . . 

; f automat: y adapted for baling | The largest manufacturer in the world of merry-go is gold? If so, what is the other electrode, 
hay otton, excelsior and similar materials | rounds, shooting galleries and hand organs. For prices | and what is the exciting fluid used A. We can 
The materia ire packed and compressed 1D | and terms write to C. W. Parker, Abilene; Kan | gee no reason why a battery may not be made 

press hx by neans oO j e¢ f » | , 
the pre x mean f a reciprocating Inquiry Ne. 3416. -For makers of malleable iron| with gold for a negative element, and any 
) rer d lres applie ‘ » »| to do y " . P . 
plung an W“ ar ipplied to the bal do noveity wor metal which will be acted upon by the liquid 
while being formed and subsequently twisted We manufacture anything in metal. Patented arti- used for the positive element, if one wished 
knotted, and severed successively, after which on ag gyn a —_ work, ete. | to do so. Platinum was used in this way in| 
le is « « , ‘ . » ¥ 5 Metal Nove rks, 45 Canal Street, licago. | " 
the bale is ejected by the new one being formed oveny We . = |}some of the older forms of cell. It was re- 
u Jin cuttin, 
engeiey, Bo. 9619. OE PATNAD CRERNSE ED « . placed by carbon as a cheaper material And 
, the cé f almost any ce ay be replace 
Medical Apparatus, The celebrated “ Hornsby-Akroyd” Patent Safety Ol a oo of almost any cell may be replaced 
' . . » is b v ng Ma-| °Y sox 
rHERMOMBPTER ATTACHMENT FOR ane to built he + — <a ~d 
ne © . Foo cast 138th Street, New York. 7 asks: ’ s , 
FOUNTAIN-SYRINGES.—F, Kina, New York, | @/™¢ Company. Foot of Bas , (8749) J. M. C. asks: How many 

: . ft . Inquiry No. 3418.—For makers of headed wire) watts are required t 16 candle power in 
N. ¥ rhe purpose of the Invention Is to pro pins (tempered) for perforating machines t eg 7) J ‘ dle powe 
vide « means for applying a thermometer to : candescent lamp per hour? Also, about the 

‘ on | The best book for electricians and beginners in elec- averant whos er thousand watt f electri 
foun i ay res 8 la or < -» ~ . re price or Use atts « slectric 

uate yring and — mtainers in tricity is “ Experimental Science,” by Geo. M. Hopkins. |" * : ; : ts “age a 
such manner that the scale of the thermometer By mail, $5. Munn & Co., publishers. 361 Broadway, N.Y. ity. A. Incandescent lamps for best service 
ne be convenle ad ¢ the , ster are made for about 3% watt ver candle, or 

ay nveniently read and the thermometer Inquiry No. 3419.—For manufacturers of axle ~ aue . & “ >72 5 | ci a 
applied independent of the body of the re-| cutters. |55 watts for a 16 candle power lamp rhe 
ceptacle, and yet in communication with its} we manufacture on contract: patented hardware | Price for service is differently rated in differ 
contents specialties, tools. dies, metal stampings, special ma- | ent places In large cities it is about 2 cents 

~-——— chinery, etc. Kdmonds-Metzel Mfg. Co., 778 West Lake | per ampere hour at 110 volts; in small places 
| A 
Rall 1 Street, Chicago. | the rate is often so much a lamp-month, the 
proveme . ‘ ‘ 

Ballway mprovements. Inquiry No. 3420. For manufacturers of giass| time of lighting not being considered 
DRAFT RIGGING Pr. M. Canty Altoona, | Dottles 5 quarts to the gallon, for carbonated | P 
, * | spring water (8750) B. says I want a magnetic 

Ia Mr. Canty'’s invention is an improvement j sries. Will Roche’ : 3 

in Geatt ‘piesine fae callwaycas. end perth Gasoline Automobile Batteries. illiam oche’s | epi] capable of attracting an armature a dis 
am > eign ; ny “rere Autogas” used properly will carry vehicle twice a8 | tance of % of an inch. The circuit will have 
ularly in the means whereby the draw-bar 18/ gar as any other battery of same weight. William . ° 110 ; * 10 What 
ressure , ‘ P es ‘ 
yleldingly connected with the car so it can] Roche, inventor and manufacturer, 42 Vesey Street, |“ apes hg volts a ampel 1a 
yield longitudinally to a limited extent in both | New York, N. Y., U. 8. A. pone coil will I need, and also size wire’ A 
directions, and thus cushion the longitudinal | Inquiry No. 34:21.—For dealers in old rubber | We do not advise you to make a magnet as 

, ' you propose to carry 10 amperes at 110 volts 
strains on the war MONEY MADE Easy If you are employed in any | - " 9 

pressure for the purpose of attracting an ar 

ers branch of the electrical business, and want to increase oe r : 
t " 1 i your income In an easy and pleasant way, don’t fail to mature % of an inch It would require a 
Miscellancous nventions. | write us at once. Our proposition is positively a neces- | large wire and be very heavy It is far better 

FLOATING FISH-TRAP aA; « Reunpiek. | sity to all interested in the science of electricity. Ad-|to use one ampere and have a pair of 100 
Portiand, Ore rhe purpose of the invention | dress Frederick J. Drake & Co., 36 Dearborn Street,| volt lamps in parallel as a resistance rhe 
ix to provide a novel construction of floating Chicago, Il. coll will require to be wound to 10 ohms re 
fish-trap made especially to fish with the tide| | Imaulry Ne, $422.—For makers of heaters using | sistance and No. 24 wire may be used. Of 
» — : . wood for fu 
and further to provide a novel construction of 2 this about 400 feet will be required 
th , + first } . aul me for fexivis Te Ambitious Persons. } 

w pot and first heart and means for tlexibl (8751) C Ss. N writes: 1. Having 
and removably connecting them with support A promineat business man of New York City writes : 

‘ that he would like to come in touch immediately with a | noticed in your Notes and Queries column a 
nz aco = 

16 aad few well-recommended persons who are desirous of a| short time ago that borax and good manage 

rUCcK-COMB,J. A. Srites, Wichita, Kans.) higher education. This party bas at his disposal a/ ment are the best for welding steel. I wish to 
rhe comb comprises two members having pecul limited number of Free Tuition Contracts in the fol state that while both are indispensable I 
lar hinged-like connection One member may ots gh meagre yo. og eg ge Gad thet an cunce af carbonate of iron to 

, » | terior iring n ghting tlectric a ays ni . 
be in the shape of an ordinary comb, and the | lero: ae ae Pe > the pound of borax Is a very good addition 
' mher | — mental configuration lelephone and Telegraph Engineering), Practical ; . 
CLR ANSE BSTINE ClSaewrate! Cone. Electricity, Hlustrating, Caricature, Ad-writing, Jour-| Can you inform me whether aluminium can be 
The main feature of the invention resides In naliem, Proof-reading, Bookkeeping and Stenography. | soldered with lead-and-tin solder, and in what 
so connecting the two members that after the There is absolutely no immediate expense for tuition. | proportions? Also, what kind of acid to us« 
comb-like member ts introduced in the hair the if you are awarded one of these contracts, the only cost | 4 Lead-and-tin solder alone is not suitable 
two members will clamp It, and at the same/to you being postage, ete., and you can pay these | go, soldering aluminium A solder made of 
t lone ifford means whereby straggling hair| during the first four a wows gpd 1 part aluminium, 1 part of 10 per cent phos 
> oe . CO on X »t s gentleman, if you . . 
may de secured | ree mmend that you write to this ge _ n = | phor tin, & parts zine, 32 parts tin, by weight 
N SATCHEI | r an. | are ambitious to get ahead. Address W. L. B., Box 53 | k if ; id c :' bal 
’ ‘ . th : , . t » 2 r ne ¢t iy i i i ALIS? 

FOLDING - _ satiate Madison Square, New York City, and enclose your | M#@kes #@ Boot flowing Fngapegts AnaGa balsam 
terkeley, Cal This metallic satchel or holder | references, and be sure and mention Scientific Ameri- | is used for flux. 2. What is the voltage of an} 
is designed especially for carrying books and | ean, Edison-Lalande battery cell, such as is used 
is constructed to fold compactly when empty | Inquiry No. 3423.—For photographic nickel-in- | 0 gasoline engines, and will it be either tem 
and to fold in close engagement at its sides | the-slot machines. porarily or permanently exhausted by running 
with the outer side surfaces of the book covers| gg send for new and complete catalogue of Scientific | a small motor for an hour or more A. The 
when the device Is carried or held In the hand. | and other Books for sale by Munn & Co., 361 Broadway, | yoltage of an Edison-Lalande cell is about 

Nors.—Copies of any of these patents will be New York. Free on application. 7-10 volt Their small internal resistance |} 
furmshed by Munn & Co. for ten cents each ineuiry No. 3424.—For makers of molds for mak- | greatly increases their amperage and capacity 

, ing s0ap 2 a 7 ., 
» . rom 100 to 300 hours. They are not ex- 
Piease state the name of the patentee, title of +a le Ne. 34:25.—For manufacturers of engrav- | t® fro o 3 ours } 
the invention, and date of this paper. ing machinery for button making. hausted on short runs. 
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sectric meter, J. Hart 4 Meat salting machine, - 713,218 | bait’ for nonary, 
Elec ; awitch, T. Mus 3 Workers Medical appliance, Automobile and Marts 
— ~~ time switch, Mo Rush : : 3, » WOR .. 000. tbnscubbetenae baeenbee : 718,365 Gas Engines, 
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brandt .. ‘ — | of price. Sample card, by mail, free. Man- Sst ee ee ee Ent ee te 
Flue cutter, adjustabk . W. H. Kauffman... ufactured by Consol dated Safet , 10Onograms, duplic ating, T. A. Edison... 
Am Rig RS my a 5 | Pin Co. Box 121, Bloomfield, N. Sbenbenite seta, Gk Meee. i : 
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. Picture frame, combination, F. L. & W. G. Over 70 sizes and styles, for drilling either deep or 
Gas and Gasoline Engines BU nc ccccccccvvccccccvcsccescceseses 713,170 shallow wells in any Eine of soil or rock. Mounted 


Food, cereal, H. D. Winton ; 
I “ assorting . D. Nelson 
Fuel briquet J. 8 Bo ceccces 
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Furnace doors, conne cting, STATIONARY and MARINE. Picture frames, machine for manufacturing, on wheels or on sills, With engines or horse powers, 
Cummings The “Wolverine” is the only reversible C. EB. Sandstrom  ..--..-.sesessersees 13,157] Strong, simple and durable, Any mechanic can 

Fuse carrier, MarineGas Engine on the market, | Pictures, apparatus for exhibiting or view- Operate them easily. Send for catalog. 

Gage, J. A. It is the lightest engine for its ing animated, E. B. Koopman ....... : WILLIAMS BROS., Ithaca, N. Y. 

Game, C. M. power. Requires no licensed en ee 8, distantly reproducing, H. R. Pal- 


















































































Game register. gineer. Absolutelysafe. Mfd. by on me . =< ccvebenenqeedoasseletanhassesun 
Games, counter or similar *lles, 7 acing, ( Sooyemith .....6eee00. \E [ } ) i 
PO  ccadedccesdon Peas WOLTERS RATES DANN. Pipe T-coupling, J. J. Reilly... C ‘RIC 
Garment clasp or hose supporter, G d Rapids. Mich Planter, corn, L. P. Graham.............. 
Stanley one “ran apids, c+) Planter, corn, E. M. Heylman........... 
Garment hanger, M. A. Wille — aA nee Planter, corn, L. P. Graham... geareeeeses MO TORS 
Garment supporter, I M. Jones *‘lanter gauge, seed, J. H. Littler........ 
Gas burner, OW. F. Kelser Second Hand Gas and Gasoline Engines || Piow, Ruet & Tomlinson................. 
Gas burner of Bunsen type for illuminat at a saving « ) per cent., always in stock from 1 to 30h, p., all Plow, sulky, J. A. Frenier...... 713,086, it 3, ped | We are offering this month a very fine, three pole 
ing purposes and for heating, Lamure nakes. Stationary only. In thorongh order and guaranteed. Your) | Potato cutter, seed, J. H. Simonson....... 713,249 | armature, Pt ’ 
& Yege > sone needs in Gas or Gasoline Engines we keep. Preserving cereal foods, H. D. Winton. for \e ryatawe 
Gas engine, J. MeCoy 7 CALLESON MOTOR CO., 271 West St., New York. Preserving cereals, H. D. Winton........ 7 cents extra 4 United 
Gas generator, acetylene, F. L. Lrish 7 Pressure regulator, C. F. Spery.......... States). These motors 
Gas generator, acetylene, T. H. Duncombe. 713, Printing press perforator, J. Kane........ are carefully built’ and 
Gas generator, acetylene, H. & H. H Projectile, hollow, A. W. Erdman........ 7 will call jv fi high speed on 
Henk att. ie BOGART GAS ENGINES Propeller, 8. Irwin socecccaseesbaneanwecds = oe f gp 
Gas generator, acetylene, G. G. Smith 71 Proteids from non-nitrogeneous bodies, small a ©. ® 2 ard 
Gas, means for storing and distributing, Double Cylinder, 30 h. p separating, J. Carstaira ............. Every boy Ahowin ‘have 
cose 71 and upward to 500. Punch and time stamp, combined, B. G. one. New catalog list- 
r, F. J. Root 71 FARRAR & TREFTS,| | Connette weet ss eeseans ing el plies 
. iregory 7 Steam Engine & Punch, check, G. M. Merritt ‘ and novelties of all inds 
Gas tubing, L. P. Dodge 7 = Punching bag supporting devic G. 8. sent with each order, or 
Gearing, J. R. Carter 7 Boiler Works... DRRSONOD ikn 60616 vids occ eteeecctVecnad 713,232 send stamp for it. Fin- 
Glass articles, apparatus for finishing, M to S Perry Street,| Putty knife and pot hanger, combined, ©. tion tor ab — so55, 
Ga. W Blair » ae y 0, N. Y. DB. BERR | ces tb cvtcbcecescsiunee . 718,231 ion Fol O' r 
Glass tile press, ( > Lawshe 7 1 R BUFFAL(, N. Y Pyroxylin article, Ste Thurber....... 713,168 (postage 1b cents extra). 
Globe supporting bracket, V. Lansingh 713,458 Catalogue on Application| Pyroxlin articles, making, Stevens & L. W. GILLESPIE, - «- « « Marion, Ind. 
Gold separator, F {. Johnsor  @ 5 | . Pe oo shane nce oe 6d006osneesuaee ee - —— 
1“ Golf game, indoor, H. H Taylor <a a joint, O. "Niehaus 
7 Governor, J. A. Lighthips ++ Sa A 0 L | Rail joint, J. A. Bridge lf You Want the Best Lathe and Drill 
70 Grain cleaner and separator, J. ¢ Ben- — a tend ———— = CRYCKS - — _ 
son ae . 7 ¢ ailway danger signal, 
120 Grain drill, A. N. Norris........... ° 7 ENCINES Railway, electric, Pr M. ; BUY 
Grain elevator and dump, H. A. Burgess.. 7 Marine & Stationary Railway frog, G. W. Whiteman WESTCOTT’S 
Grain, steeping, W. P. Rice . 7 from 1-4 to 16 H. P. Railway and other spike, H. J. Stone Strongest 
Grease cup, H. C. Winspear 7 Railway rail bridle rod, Cope land & Mas- Great- 
Grinding, polishing, or buffing machine, C A theronanly aotiatnctesy engine -. ontmanbines fg 718,404 est Capacit 
erre 7 a “ee ae Railway rail joint, Z. EB. Fi ‘ 713,088 | and Durabil- 
Ground detector, W. H. Pratt 7 rite for catalogue. = Rectifier, H. W. Rnsstaeaedes 715,555 ity, Cheap and meray 
Gun mount, F. H. Schofield 7 THE CLIFTON MOTOR WORKS, = Refrigerator, H. W. Nash. ; 713,237 | Westcott ghuck 1 Opetda, nN. ¥~ Bp ®. A. 
Harrow, H. H. Larsen 7 283 BE. Clifton Ave., Cincinnati, O \ Rein holder, F. Matthews. -+++ TIBATL | Ask for catalogue in Spania FeTMAMNe 
Harvester, grain binding, W N Whitely. 7 | Retinseope, 8. A. Rhodes.. «see 718,348 IRST PRIZE AT COL pay top to LS 143. 
Hat brim flanging machine, A. B ws uring. 7 5 | FOR FXTRA HEAVY WORK Rifle, J B. Thorneycroft............. 713.264 | 
Heater mounting, electric, BE. | told 7 Roof board joint, W. 8S. Wickham........ 718,577 
Hide working machine, N Lek n 7 Roof clamp or bracket, L. BE. Clum........ 713,061 FOR LIGHT AND MEDIUM WORK 
Hinge, H. A. Paquette 7 the best wire rope on tee ee for any pur ~ ‘s Rotary engine, J. C. Hagerty.. 713,4 this new M inch 
Hod elevator, Carlson TL undoubtedly our ‘** P¢ ER ” wire rope. The Rotary engine, W. I. Phifer...... 3,342 
Hoisting engine dogs, device for operating, used in its ean is Rotary engine, F. C. Jewell............... 8,442 B FE BA NES 
» Olsen ret drawn trom a special steel and (= =z Rotary engine, M. PDP. Kalbach.... , ~ . 7 
Horn fender, ¢ W Allen 71 tempered by a patent process, i=Ye) ER = Rotary engine, G. M. Walker...........- 13,54 Upright Drill is the best tool made. 
Horse apron, J. Sullivan sanaae dos aoe producing the st Fongess, Rotary engine, J. M. Williams..... +++ 718,578 Substantial, well built. up to date. the 
Horses from their stalls in case of fire, } cones, Se ee Rotary shears, O. Sundt ....... us. Se | driving power is strong and pusitive—the 
ove wry wire in it is separately tested to insure perfection, | “et#ry Steam engine, H. Denis 71 | five-step cone gives wide range of speeds— 
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, giv: 
W. R. W. Steiner et al 71 Rules, ete., joint for fordable, F. will drill from | amen to %-ineh. Read- 
Horseshoe, G. D. Nash ‘ ivtees Te . BRODERICK & oeen ROPE CO “t. Base GE VAG, Fe) WOO icc cccecccncecesbons ng matter on request. " 
Horseshoe blanks, etc., from ductile metal, 809 N. Main St., S, MO., 8. A. Safety clamp, C. B F, BARNES COMPANY, Rockford, tlt 
manufacture of, C 0 71 Salting machine, a mF 4 ° jocktord, tt. 
Horseshoe calk, C. D. Meitzler 7 Sand scoop and elevator, I. Bush........... Ce A OIE Tea 
liose pipe connection, G. 8 Aan 71 THE BRIGHT WHITE LIGHT FOR Saw guard, W. B. _ Bennett err “ 
Hose supporter, A. H. Cohn 71 mh Seaffold, A. L. & I Serer 
Hose supporter hook, M. B. Hammond 7 Scaffold support, EB. Joliffe.......... ows 
Hot air furn ce, J Evans 71 Gente, &.: &. BPG siccessccedasdvabese 
Hot water bag stopper, E. E. Menges 7 Also for Bromide Enlarging, Copying, by he 3 Scale, computing spring, W. C. 
112 Hy¢rocarbon burner, | \. Reynolds 7 intensely brilliant, very portable, burns kerosene, costs | screw plate, F. W. Conant ...........0s+ 
7 igniting device, electrical, C. A. Holdrid 7 1 cent per hour. Send for copy F ranklin Institute award | Seat lock, J. W. Ranson...........++.s++- 
704) Incandescent gas mantles manufacturing, and lists of Stereopticons, Moving Pictures and Slides. Secondary battery, R. Welford . 713,186 
tt’ Robin 713,573 WILLIAMS, BROWN & EARLE, Sewing machine, broadcast, . 
247 Incandescent mantles, machine for produc Dept. 6, 918 Chestnut St.. Philadelphia. We ss200 aba dau oue 713,200 
ing, J. T. Robin 713,57: — —— —!} Se auition® material and making same, Mies 
“7 Indicator, J. L. Crawford 71 A GoopD INVESTMENT BS CRA a ncdakadheoreatcaiesusecan 713,474 
Ww Indoxy! and making same, substituted, H Sy For $1.75 we will send by express (not prepaid), Sewer cleaner, L. Dubols............. 713,077 
' 8. A. Holt H complete N. D. Outfit with tall instruc- | Sewing machine automatic stop mechanism, , 
nk receptacles, T. Waring tions for learning BPE APH buttenhole, P. Fabisach .. 713,079 
Ink well, suspended, M Jehrma oO Rr ING, | Sewing machine power cutting ‘attachment, 
Insulating or protective compounds, manu A fascinating study buttonhole, P. Fabliach....... . ey “ 
facture of, ( L. V. Zimmer that will enable you} Shade adjuster, window, T. C Hardy 
Internal con gine, W. M. Power to earn good wages.) Shade cloth trimmer, F. MeDaniels.... 333 
Internal co engine =. § Wall Send 2 cents for unt-| shaft coupling, H. B. Murdock.......... 
mann 713,366, versal dating amd, Shafting set collar, C. W. Levalley....... 
Ironing machine, D. H. Benjamin thy pn op aed Sheep shears, J. Pomeroy.........- a 
Ironing table, I. M. King ~~ Established tial Sheep shears, etc., method of and apparatus 
Jib for mineral or ore washing, ( J J. H. BUNNELL & Co. Ine 20 Park Place New York, for driving the cutters in machine, | 
Join te ; ——— C. Barnes F ARCO RS 713,378 | ears 
Jointi: levies, E. H. Sheldot Shepherd's crook, F. Bins 7 | 
Kite, R. Battersby | She TANDEM Ges Enaine Show case, BE. C. Thurnau 7 | 
Knitting machine striping attachment, cit a —— _ — we Skirt attachment, G. H. L. Clark oon @ } 
cular, W. P. Young 713,370 OF ne es 0 ae Sleeping bag, I. W. Morton........+0.«. TM 
Label gumming machine, J. G Rehfuss ene idpg tm, Sleeve protector, E. Peterson.......... . 1 rv 
et al ; Northern Engineering Works, Slicer, vegetable, J. J. Hall 7 
—? fxtension, W. Zottmar nat ne 641 Atwater 8t., Detroit, Mich. sunobe conemmne®, c 4 I ~~ tt a ~ 7 
a ’ arsh » 713,125 to EE - “ Solidifying and excavating the soil an¢ con . ‘ 
Lamp burner, R. J. Bratton . structing tunnels, C. Sooysmith 7 In thirty years of continuous service 
Lamp burner attachment, A. L. Higgins THE « QUEEN ”* DRAWING PENS. Sounding sonal, i: Wi, MNT cacetdaeiecs 7 in the o 7 of the Government’s 
lamp chimney holder, J A. Skaer | SCIENTIFICALLY SHARPENED. Spanner attachment, P. Rayson........... 7 pe 
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» A All Queen Pens are sharpened by experts who have | Stalk cutter, J. H. Cotton Sih wits edateee 
€ cn ge posited, A. G. Betts bad aay years’ e Fperience = mating and sharpening Stamp affixing machine, C. J. Fancher.... Thousands of people use the Lake 
“ making white, W. H. Rowle 71 yrawing Pens. Only the fines nglish Stee! is used in| Station indicate J E. Smith....... ° 
Lemon jules extras tor. F. Beams y 71 the Queen P ens, and they are hand mate AD pnd CO. Sisam bolle ng we Lewicki see RR eke Shore because of its great record in the 
ack, OF. Stoddarc - tempered by our im roved process. E + | Ste ‘ngine i eees i i it’ 
~~ en {1a | Lmese Mathematical tngineering and Retentige instr | Steam engine, WW. le MMbeey eso 2 coe mail service. And it’s a good reason. 
Locome tive . & 2. Dobe 7 ent Makers, 1010 c hestnut St., I hiladelphia. Bisa goneeatinn fecmnes, 3. i. Gieaun. 3°24 Nowhere is there extended to travel- 
ecomotive, electric, E. ( Lindsay 71 Steam generator for hydrocarbon burners, : r 
Low water alarm, ‘J Brockhuis ; G. W. Arper .... nee ’ 712,048] ers, either in comfort or certainty of 
iabetes ating device, Elvi nl vers oe Steam generator supe theater, H. Webster. 713,185 service better travel facilities than on 
all bag Sglivert r J. Swihart Steam trap, W. T. Powers... 713,148 
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ail matter, m« t Ilic device for fastening apps medigap =: sels, S. W. Coffin ccovces 42328,008 ; veland 

up, G. T ‘Shilton ’ ; - 7 Heaviest oily grain teath- $ Stock, care of live, Donald & Pohl. peeceses 718.075 between Chicago and Toledo, Cle 

setee safe, H. T. Randi or—tan colored or black Stocking supporter, D. H. Warner wer Buffalo, New York and Boston. 

atrix making machine, G. B. Shepard atertight construction. Stoker, mechanical, C. R. Allen. 713, o.8 . 
own Te rilizer, W. H. Busser.-<. indestructible. Send for Stool, "McNary & Wiley......... 71 Write for “Book of Trains’’ to 

e . x . ides etible. Sen oO 4 “ . . _~ 

SWeodbedge nent Connection, | J.B. 15.563 | pamphlet Stretcher, "Me 'W. M. Crawford: A. J. SMITH, G.P.&T.A., Cleveland, O, 
Measuring instrument. recording electrical ee sats: fF Pe ARBELL —— alee . : ’ ° "” > 

’ g al, 211 7 
eston & Beneck« .-713,257 to 713,259 Philadelphia erect (Continued on page 350) 
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RESTFUL SLEEP | Studding, sheet metal, W. S. Moore 
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Support self-adjusting, I Hogeland 
























































felegrap! H. A. Rowland Nothing to Watch but the Roed Ahead. 
Phill coupling, J. B. Uren Our new red catalog illustrates and describes it in detail. 
1 Ng By gg SS THE PRICE Is RIGHT 
Threshing machine, self feeder, A. Heri OLDS MOTOR WORKS, DETROIT, MICH. 
"i r. J. Middlebrooks 
Tin (jonoroveky —————— ee 
Style 61. Camp Mattress with Pillow attached 4 7 r H. st rd = 4 
iso showing Mattress defiat ec one anepe 
Cle ond , ne a“ ‘ bsorb moisture Apel ee ee a THE MOST MODERN AUTO Rawhide Pinions and 
anan lorless, will not absorb mois ‘ bacco pipe Liecke ; an 
: Tobaceo pipe, W. Herrick ELMORE AUTOMOBILES. 
Can be packed in smal! space when not in use. | , ‘ba oe stemming mane bine » J. Bush Practical. Durable Accurate Metal Gears 
ta Send for Mlustrated Catalogue | Tobaceo tying mac - ow, lark & Pisher km aon” Waav t0 

Toe ik machine uM sntrol gee 7 ’ F 

MECHANICAL PABRIC CO., PROVIDENCE, R Tool coniiannaiien J o Hees ; see) a. at " any - —— ae 

- — Tooth er burnisher, ) insley ne motor, ais 1e , oO 
2 00 Top anantiben: - +] Smith F stm oth gliding mo- THE NEW PROCESS RAWHIDE 
ne mw \ tracy tio 2 models, 2800- 
Overcoat $ ad roy —~" ~~" ' I NE i , AHN tion Get further Syracuse, N. Y. Co. 
Toy, ball and bat, | M. Lawrence information free a a aS 
Transforme W. 8. Moody a 
Transmission mecbanism, H.C. Baas ELMORE MANUFACTURING CO., Clyde, 0.,U.S.A.} ping 
rr extracting, transporting, and replant 
Short Box Overcoat adapted for ing »pparatus, M. Ryder $15. 
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Trunk tray holder ; Rang ‘ 20 per cent. Grades, Automobile engines. Will 
Truss, adjustable pliabl \ “ 100-Mile Gasoline Tank. save their cost many times 
DELAWARE RUBBER CO frees, hernial, ¢ . Kenyon 800-Mile Water Tank. rer mae ree. 
umbling machine Sartor “ 4 dl 
Dept. 15, 631 Market St., iim "©. teeremith + oR 6H. P. Actual. The Carlisle ‘ Finch Co., 
PHILADELPHIA, PA. Tunnels, constructing, ¢ Sooysmith 3, 20 Cincinnati, 3 
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PLEMENT 1113, Price Wcents, For sale by Munn & | LUtbine, steam, Jo A. Hellweg: 713,086 | JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 
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| Typewriter il Marshall 715,468 circuit from soot 
fypewriting machine, FP. W a urd 713,434 deposit. Re 
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The ONLY Agricultural NEWSpaper “i . VacuumCap os PASS 
g p p 5 B. Mills Every PART Rolls, 
Knapy rhis appliance will massage | 
AND ADMITTEDLY THE Strauss & Schwerdth the scalp and increase circula- | I arings and caged 
, tion without rubbing or irrita- ae tee ae 
Leading Agricultural Journal of the World. Cae mat pet 14 = y ome re an Koller, 
ro e i) res a a 
: — grow'h and is guaranteed to give | ‘ Bearing Co.. 33 Bis 
Every department written by specialists, the Ay r ‘il satisfaction. Address | ~ 2 » he L me Mass, 
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of completeness not even attempted by others. adie snchion 0. 3. & m. €. Cees Cal __—_, 
‘ - Washing machine, ¢ iH. Sw 1 } 4 
INDISPENSABLE TO Washstand, basin, sink, et J. H. Dan A simple, business proposition. What you ordinarily spend over ix_—_—_—_, 
ver 713,406 | the retail counter for cigars in one year will, if spent with us, the manu 
ALL COUNTRY RESIDENTS | Water heatis and distributing system aqeturens furnish you with another year’s smoking FREE. 
- - G. ¢ Sa 713,004 cigar as good as you now smoke perhaps even better—for 
WHO WISH TO Water wheel parallel flow type, tut ONE-HAL F what you ordinarily pay at retail. 
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Beyond question the most luxurious and 





JAS. BOSS *tiin" 


Watch Case 


It's the only gold filled case that has proved 


sold and worn since 1853. 
when buying a watch, and insist on hav- 
ing a Boss case with the Keystone trade- 

mark —stam ped inside. 


THE KEYSTONE WATCH CASE CO. 
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of 25 years 
behind every 


wearing quality by testof time. Made, 


Remember this 


Bend for booklet. 
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Philadelphia. 








compete high gerade automobile ever man- 
ufactured in America 

it will be in the bands of agente and at 
our branch depots in a very few weeks. 
fweaty H. P. motor, new body design, ete, 


if interested in knowing more, write ua. 

THE WINTON MOTOR CARRIAGE CO., 
Factory and General Offices, CLEVELAND, O., U.B.A. 

New VYor« CHICAGO Boston _ Pui HILL. LADELPHLA 





It'sthe 
graphite 
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makes a pen- 
cil “good” 
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Good graph 
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form, smooth 
and in one piece, makes 


DIXON’S 


AMERICAN GRAPHITE 


PENCILS 


the best America has produced. 
Made in many grades mootins 
every special taste anc 1uire- 
ment. Illustrated bookle Ww Sree. 


JOSEPH DIXON CRUCIBLE Co. | 
Jersey City, N. J. | 
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It won’t cost 

you a 

cent to test 
“Royal Worcester’ 


Belting. | 


We will send sample belt for testing on 
free 





FEAT SURFart | 
Accuratta SURTALE im 
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your own machinery, absolutely 


of cost to you Puts vou under no obli 


gation whatever to buy unless yon 
decide for yourself that it is the best 
and most economical belt for you to} 
use | 
REMEMNER Royal Worcester Belts—choicest se-/ 
lection of hid tanned old.fashioned, pure oak 
process, cul not over 18 inches from center, nor | 
more than s4 inches long Guaranteed not to 
stretch, sag r give trouble 
GRATON & Knicut Mere. Co., 

Oak Leather Tanners and Belt Makers, 


Worcester, Mass. 
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Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. $. A. 





NEW ENGLAND WATCHES 


Lead the world in diversity of styles 
and sizes as well as quantity of pro- 
duction. Our guarantee covers every 
watch for we make both the case and 
movement, and sell only a complete 
watch. Our watches have a world-wide 
reputation, gained by results as accu- 
rate time-keepers. We sell in every 
country on the globe. Catalogs free. 


THE NEW ENGLAND WATCH CO, 


Factories: WATERBURY, CONN., U. S. A. 














All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 000 useful artictes, inciuding Sates, 


alas Sewing Machines, Bicycies, Touls. etc. Sav 
Cc 


Money. Lists Free. HICAGO SCALE Co., Chicago, ii 
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Our Double Door Furnace 


For WOOD or HARD and SOFT COAL. 
R T HE most popubee and aad 


article of its kind on the mar- 





ket. Tho deuble doors will ace | 
commodate large pieces of so! 
coal as well as weed. The fire- 
pot is lined with genuine fire clay 
tiling. which we guarantee for 
five years. The radiation sur- 
face in peeoers ~ the grate 
Sooo Ly tw Over 
Frent Furnaces 
= use = St. Powis alone!! 1 
Write for Catalogue. 


FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 
Office and Factory, 2301- she Lucas Av., St. Louis, Se. 


THE 


w/w aw 


Orient aah” Cycle. 





CHARTER ENGINE 
TISRD sags 


py Any One 
FoR Any Purpose 
Stationaries. Portabies, Sawing Outfits, 
Holsters, Engines and Pumps. 
FU &1.—Gasoline, Gas, Distillate. 
Send for [lustrated Catale and _Testi- 
State Your Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 











PRICE $250.0 
Fitted with the New Orient 4 H. P. 
Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World 
Write for Particulars, Agents Wanted. 


WALTHAM MFG. CO., Wakhem, Base. 
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DIRECT FROM MIN 


PREPARED | R.H., MARTIN, 
ASBESTOS FIBRE | orrice, st.PAUL BUILDING 
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WHITE 


for Manufacturers use 220 B’way New York. 


» ALL WHO ARE INTERESTED 
IN THINGS ELECTRICAL 


can obtain our illustrated catalogue 
by sending 2-cent stamp for postage. 


LIBERTY ELECTRICAL SUPPLY C0, 136 Liberty St., NewYork 
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HAS BEEN PROVED BEYOND QUESTION. 


In the 300-mile Reliabilit 
the Automobile Club of America, 


Comtent from New York to Boston and return, arranged by 
ree White Steam Stanhopes covered the distance 


without stop or trouble of any aa a a pextect performance. 


Two White Delivery 


Wagons (the only delivery wagons ever completing an 
Pp 


endurance contest) also proved their reliability by coming through without mis 
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the White was one of the two machines out of sevent 
beyond a shadow of doubt the perfection and trustworthiness of the 


to make a ect record— prove 


per 
ray /hite motive power. 


It can be depended upon at all times and under all conditions. 


Write for full particulars, including Prof. Thurston's report on 
generat reports of importa 


lor, and the official 


on our steam 
nt endurance contests. 


WHITE SEWING MACHINE CO., (Automobile Department.) Cleveland, Ohio. 
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12 Woodward A rete es Detroit Mich. 
Building eveland 


al. 300 Rose 
. Rast Mnd, Pitino, Pa. 4258.Olive Street, St. Louis, Mo. 


@. 1. Princesgitreet. Westminster, London, Bng. 


= 





_—_—— 


COLD GALVANIZING 
‘MERICAN PROCES NO ROYALTI 
AMPLES awolNFORMATION ow APPLICATION 





Newark. S.J 
* 186 Liberty St., N, &, 
wW& ee. ( ‘anal St. 
Chicago, 


: NICKEL 
T Electro-Plating 
+ Apparatus and Maternal, 
r $ Hanson 4 Van Winkle 
mE 

é 























Grout Steam 
Carriages 


THREE GROUTS 
WIN 
BLUE RIBBONS 


333 
WE ALSO 
RECEIVED 
PRESIDENT’S CUP 
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Electrical Scientific Novelties. 

MODELS OF RAILWAYS, MOTORS, LOCOMO- 

TIVES, DYNAMOS, MINIATURE LAMPS, ETC. 
Thousands of unsolicited testimonials to prove 
that they are safe, practical, durable, and the most 
amusing and instructive articles ever invented. 
Prices from #2,50 up. Illustrated booklet tells 
all about them. Sent free. Don’t make mistake of 
waiting until height of holiday season. Send now. 


THE CARLISLE & FINCH CO. 
233 E. Clifton Avenue, - CINCINNATI, 0. 
Largest Mfrs.Electrical Novelties in the World 


BUSINESS MAN 


WANTED 


There’s a chance for a live man in every town of 10,000 
inhabitants or over to doubie his present income easily 
and quickly if willing to open an exhibition parlor or 
store for the display and sale of 


“Keyless Clocks” 


They are self-winding, run for a year, and are just 
being Lafrodeses to the public. The old style clocks are 
going out of date—these new style will be preferred 
everywhere. Able parties having $500 or over to Invest 
showld write us at once. 


THE UNITED STATES CLOCK CO, 
Executive Offices: 406 Broome &t., 
New York City. 











Suspenders 


For the holidays are In 

x pair boxes. Nice 

ifty cents and a 
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c. A. toaakron MFG. co. e 
Box323 Paniviey Mass. 
President playing cards, unique, 








RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
verience in rubber stamp making One Ulustration. 
Contained in SUPPLEMENT 1110, Price 10 cents, For 
sale by Munn & Co, and all newsdealers 





Dr. Deimel 
Underwear 


The skin is the real protector 
of the body. And the Dr. Deimel 
Linen Underwear keeps it in a con- 
dition of vigorous, healthful activ- 
ity, that the best 
against colds, pneumonia and kin- 
dred disorders. 


is safeguard 


For catalogue and 
samples of material 
address 


trade mark 


The Deimel Linen-Mesh Co., 
Dept. J. 41-491 Broadway, N. Y. 
oR 
SAN FRANCISCO, CAL., 
WASHINGTON, D. ©., 
BROOKLYN, 
. Exe. 


MONTREAI Y AN. 
LONDON, W. 


111 Montgomery St. 
728 Fifteenth St., N. W. 
10 Fulton St. 

222 St. Catherine St. 
Hotel Cecil, 8 Strand. 











